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PREFACE. 

In pfqMring these Lessons I luiTe attenqited to 
show that Logic, even in its traditional form, can be 
made a^hly useful subject of stud^ and a poweiful 
means of mental exercise^ With this view I have 
avoided the use of superfluous technical terms, and 
have abstained from entering into questions of a 
purely speculative or metaphysical character. For 
the puerile illustrations too often found in works on 
Logic I have generally substituted examples drawn 
from the distinct objects and ideas treated in the 
natural and experimental sciences; and in this and 
other respects have aimed at rendering these Lessons 
a suitable companion to a series of science school 
books. 
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PREFACE. 

Logic is not only an[^caaj icience, but if the 
BOit simple and elementary of all sciences ; it ought 
therefore undoubtedly to find some place in every 
course of educatioiL V^The relations of propositions 
and the forms of argument present as precise a sub- 
ject of mstruction and as vigorous an exercise of 
thought, as the properties (tf geometrical figures, or 
the rules of Algebra.^ Yet every sdiool-boy is made 
to learn mathematical problems which he will never 
employ in after life, and is Meft in total ignorance of 
those simple principles and fbrms of reasoning which 
will enter into the thoughts of every hourj Logic 
should no longer be considered an elegant and learn- 
ed accomplishment;* it should take its place as an 
indispensable study for every well-informed person^' 
These Lessons I trust will introduce to the science 
many who have not leisure or inclination to read more 
elaborate treatises, and many who would not be at- 
tracted by the numerous but somewhat dry and brief 
compendiums published in past years. 

It is desirable that Lessons in Logic should be 
made the basis of many exercises, and for this pur- 
pose I have supplied abundance of questions and 
examples at the end of the book, some of which ars 
selected from the examination papers of the Oxford, 
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PREFACE. ¥fl 

London, and Edinbuigh Univertitiet. In my own 
dasses I have constantly found that the working and 
lolntion of logical questions, the examination of aigu- 
ments and die detection of fidladesi is a not less 
practicabl e and usefu) exercise of mind than b the 
^performance <^ calculation^and the solution <^ pro- 
blems in a mathematical dass. 

Except in a few places, where special notice is 
g^en, I hare abstained from putting fbnrard any 
views not commonly accepted by teachers <^ logic; 
and I have throughout devoted more attention to 
describing clearly a nd simply the doctrines in which 
logicians generally agree, than discussing the points 
in which the re is a difference of opinion. The recent 
logical discoveries of Sir W. Hamilton, Archbishop 
Thomson, Fn)£ de Morgan, and especially the late 
ProC Boole^ cannot yet be fully adopted in an ele- 
mentary wofk, 'but I have attempted to give a dear 
notion of the results to which they inevitably lead, j 

In Ae latter Lessons which treat of Induction I 
have generally followed Sir John Herschel, Dr Whewell 
and Mr J. S. Mill, as the recognised authorities on the 
sabject These Lessons in hcX may be regarded as 
an easy introduction to some <^ the most important 
parts of Mr Mill's treatise on Logic 
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7m PREFACE. 

At the end <^ almost eveiy Lesson will be found 
references to the works in which the student will most 
profitably continue mi reading of the subject tiealedi 
ao that this little volume may serve ai a guidt la % 
■Mrc extended course <^ study. 
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INTRODUCTION. 
LESSON L 

DEFINITION AND SPHERE OF THE SOSNCE 



Logic may be most briefly defined as the Mibm of 
lUssoinlng. It is more commonly defined, however, as the 
Bettnoo of the Laws of Thonitht, and some logicians think 
it desirable to specify still more accurately that it is the 
Science of the Formal, or of the Necessary Laws of 
Thought Before these definitions can be of any real 
use to us we must come to a clear understanding as to 
the meaning of the expressions; and it will probably 
appear that there is no great difierence between them. 

By a Law of Thoutfit we mean a certain uniformity or 
agreement which exists and must exist in the modes in 
which all persons think and reason, so long as they do net 
make what we call mistakes, or £dl into self-contradiction 
and fallacy. The laws of thought are natural laws with 
which we have no power to interfere, and which are ol 
course not to be in any way confused with the artificial laws 
of a country, which are invented by men and can be altered 
by them. Every science is occupied in detecting and 
describing the natural laws which are inflexibly observed 

I 
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fl DEFINITION AND SPHERE [LES& 

by the objects treated in the Science. Tne science of 
astronomy investigates the uniform or similar way in 
which the heavenly bodies, and in fact all material sub- 
stances, tend to fsJl towards each other as a stone falls 
towards the earth, or to move round each other under 
the influence of this tendency. The universal law ol 
£[ravitation is thus the natural law or uniformity treated 
in physical astronomy. 

In chemistry the law of equivalent proportions de- 
scribes the well ascertained fact that each chemical 
substance enters into combination with every other che- 
mical substance only in certain definite proportions ; as 
when exactly eight parts by weight of oxygen unite with 
one part of hydrogen to form water, or sixteen parts of 
oxygen and six parts of carbon unite to form carbonic 
acid in the ordinary burning of a flame or fire. When^ 
ever we am detect uniformities or similarities we so £u 
create scknce'and arrive at natural laws. But there may 
be, and are, many things so fidde, complicated^ and 
uncertain, that we can never be sure we have detected 
laws that they will uniformly obey; in such cases no 
science, in the proper sense of Uie word, is possible. 
There is no such thing, for instance, as a real science of 
human character, because the human mind is too variable 
and complicated a subject of investigation. There are 
no two persons so much alike that you may be sure of 
one acting in all circumstances as the other would; it 
&US becomes impossible to arrange persons in classes so 
that all who are in the same class shall act uniformly in 
the same manner in any given circumstances. 

But there is a science of human reason or thought 
apart from the many other acts of mind which belong to 
human character, because there are modes in which all 
persons do uniformly think and reason, and must think 
«^ reason. Thus iif two things are identical with a third 
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common thing they are identical with each othei. Thit 
IS a law of thought of a very simple and obvious charac- 
tet, and we may observe concerning it, — 

I. That all people think in accordance with it| and 
agree that they do so as soon as they understand its 
meaning. 

X That they think in accordance with it whatevct 
may be the subject about which they are thinking. , . 7 

Thus if the diings considered are— ^^ vn"^^^ 

London, ^ *^ 

The Metropolis, • ^ ' ' 

The most populous city in Great Britain, 
since ^the Metropolis is identical with London," and 
'* London is identical with the most populous city in 
Great Britain," it follows necessarily in all minds that 
** the metropolis is identical with the most populous city 
in Great Britain." 

Again, if we compare the three following tUagt— 

Iron, 

The most useful metal^ 

The cheapest metal, — 
aad it be^owed that ^The most useful metal is Iron," 
and '^Iron is the cheapest metal," it follows necessarily 
in all minds that ^'the most useful metal is the cheapest^ 
We here have two examples of the general truth that 
things identical with the same thing are identical with 
each other ; and this we may say is a general or necessary 
fiDim of thought and reasoning. 

Compare, again, the following three thiQg%— 

The earth. 

Planets, 

Bodies revolving in elliptic orfoita. 
We cannot say, as before, that ^tbe earth is identical 
^Cb the planets;" it is identical only with one of tlM 
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planets, and we thel!efbre say that "it is a planet** Simi* 
ju-ly we may say that ''the planets are bodies revolving 
in elliptic orbits,* but only a part of the. whole number 
so revolving. Nevertheless it follows that if the earth is 
among the planets, and the planets among bodies re- 
volving in dliptic orbits, then the earth is among Ibg 
latter. 

A tery elementary knowledge of chexnistry enabiei w 
to aigoe similarly concerning the following ;— 

Iron, , 
Metals, 
Elementary substaaceti 

Iron is one of the metals, and metals are dementi or 
simple undecomposable substances, in the sense of being 
among them or a part of them, but not as composing the 
whole. It follows necessarily .that ''Iron is one of the 
. elementary substances." We have had then two exam- 
' pies of a fixed and necessary form of thought which is 
necessary and true whatever the things may be to which 
it is applied. rt*he form of argument may be e3q;iressed in 
several different ways, and we shall have to consider it 
viinutdy in the lessons on the syllogism ; we may express 
it, for instance, by saying that "part of a part is part 
of the whole." Iron is part of the class of metals, which 
is part of the class of elements: hence iron is part of 
the dass of elements. 

If I now introduce another definition of Logic and 
say that it is "the science of the necessary fonns of 
thought," the reader will I hope clearly apprehend the 
meaning of the expression "necessary forms of thought." 
A form is something which may remain uniform and 
uialtered, while the matter thrown into that form may be 
faried. Medals struck from the same dies have exactly 
the same form, but they may be of various matter, as 
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I.] OF THE SCIENCE. 5 

bionie, copper, gold or silver. A buildinf of exactly the 
same form might be constructed either of stone or bricks ; 
ftimiture of exactly similar shape may be made of oak, 
mahogany, walnut wood, etc. Just as we thus familiarly 
recognize the difference of form and substance in common 
tangible things, so we may observe in Logic, that the 
form of an argument is one thing, quite distinct from the 
various subjects or matter which may be treated in that 
form. We may almost exhibit to the eye the fonn ol 
reasoning to which belong our two Utter argumentSi ai 
CbUows:— 

• • 

(X) is .(Z) 

If within the three pairs of brackets, marked respect- 
ively Xf Y and Z we place three names, such that the 
one in place of X may be.said to come unddr that in K, 
and that in K under that in Z, then it necessarily follows 
that the first {X) comes under the last (Z). 

/Logic, then, is the science occupied in ascertaining 
and describing all the general forms of thought which we 
must employ so long as we reason validly. / These forms 
are very numerous, although the prfncTpI^s on which they 
are constructed are few and simple. It will hence appear 
that logic is the most general of all the sciences. Its 
aid must be more often required than the aid of any other 
science, because all the particular sciences treat portions 
only of existing: things, and create very different and 
often unconnected branches of knowledge. But logic 
treats of those principles and forms of thought which 
must be employed in every branch of knowledge. It 
treats of the very origin and foundations of knowledge 
itself; and though it is true that the logical method em- 
ployed in one science may differ somewhat from that em* 
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ployed in another ;Kience, yet whatever the particulai 
*^ form may be, it must be logical, and must conform to the 
^ laws of thought. There is in short something in which 
all sciences must be similar; to which they m'lst con- 
form so long as they maintain what is true and self- 
oondstent; and the work of logic is to ei^lain this 
common basis of all science. 

One name which has been given to Logic, namely the 
Science of Sciences, very aptly describes the all exten sive 
power of logical principles. The cultivators of special 
branches of knowledge appear to have been fully aware 
of the allegiance they owe to the highest of the sciences, 
for they have usually given names implying this allegi- 
ance. The very name of logic occurs as part of nearly 
all the names recently adopted for the sciences, which are 
(^ten vulgarly called the ''ologies," but are really the 
"logics,* the "o" being only a connecting vowel or part 
of tht previous word. Thus geology is logic applied to 
explain the formation of the earth's crust ; biology is logic 
applied to the phenomena of life; psychology is logic 
applied to the nature of the mind ; and the same is the 
case with physiology, entomology, zoology, teratology, 
morphology, anthropology, theology, ecclesiology, thalat- 
tology, and the rest*. Each science is thus distinctly 
confessed to be a special logic. The name of logic itseU 
is derived from the common Greek word Xoyoc, which 
usually means word^ or the sign and outward manifesta- 
tion of any inward thought. But the same word was also 
used to denot e the inward thought or reasoning of which 
words are the expression, and it is thus probably that latei 
Greek writers on reasoning were led to call their science 

* Except Philology, which ii differently formed, and meaas 
the love or itndy of words ; the name of this icicnce, if fonned 
apoB the same plan, would be logUogy. 
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iwurnnifi Xvfuai^ or logical science ; also rix^ A«yi«$9 ot 
logical art The adjective XoyMo;, being used alone, sooa 
came to be the name of the science, just as MathematiCi 
Rhetoric, and other names ending in * *ic " were ori^ 
ginally adjectives but have been convertedinto substan^ 
tives. 

Much discussion of a somewhat trifling character hat 
arisen upon the question whether Logic should be con- 
sidered a science only, an art only, or both at the same 
time. Sir W. Hamilton has even taken the trouble to 
classify almost all the writers on logic according as they 
held one opinion or the other. But it seems substan- 
tially correct and sufficient to say, fthat logic is a science 
in so £ur as it merely investigates ihe necessary princi- 
ples and forms of thought, and thus teaches us to under- 
stand in what correct thinking consists; but that it be- 
comes an art when it is occupied in fra^ning rules to assist 
persons in detecting false reasoning.^ ▲ idi«Mt tMdiia vi 
lo know andean art to do,^d all the more perfect sciences 
lead to the creation of corresponding useful arts. As- 
tronomy is the foundation of the art of navigation on the 
ocean, as well as of the arrangement of the calendar and 
chronology. Physiology is the basis of the art of medi- 
cine, and chemistry is the basis of many useful arts. 
[Logic has similarly been considered as the basis of an art 
of correct reasoning or investigation which should teach 
the true method to be observed in all science&^ The cele- 
brated British logician Duns Scotus, who livea in the ijtk 
century, and called logic the Sdenoe of 8ai«noti, called it 
also the Art of Arts, expressing fully its preeminence; 
Others have thus defined it--t-^^ Logic is the art of direct- 
ing the reason aright in acquiring the knowledge tA 
things, for the instruction both of ourselves and others.** _ 
Dr Isaac Watts, adopting this view of logic, calkd kit 
well-known work ''the Art of Thinking.* 
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It may be fairly said however that Logic has more 
the form of a science than an art for this reason — ^aU 
persons necessarily acquire the faculty and habit of rea- 
soning long before they even know the name of logic. 
This they do by the natural exertion of the powers of 
mind, or by constant but unconscious imitation of others. 
They thus observe correctly but unconsciousb^ the prin- 
ciples of the science in all very simple cases ; cjut the con- 
tradictory opinions and absurd fallacies which are put 
forth by uneducated persons shew that this unaided ex- 
ercise of mind is not to be trusted when the subject of 
discussion presents any difficulty or complexity, j The 
study of logic then cannot be useless. It not only 
explains the principles on which every one has often 
reasoned correctly before, but points out the dangers 
which exist of erroneous argument, ^e reasoner thus 
becomes consciously a correct reasoner smd learns con- 
sciously to avoid the snares of fallacy."] To say that 
men can reason well without logical science is about as 
true as to say that they can live healthily without medi- 
cine. So they can — as long as they are healthy ; and so 
can reasoners do without the science of reasoning — as long 
as they do reason correctly; but how many are there that 
can do so ? As well might a man claim to be inmiortal 
in his body as mfallible in his mind. 

And if it be requisite to say a few words in defence of 
Logic as an art, because circumstances in the past his- 
tory of the science have given rise to misapprehension, 
can it be necessary to say anything in its praise as a 
icience ? Whatever there is that is great in science or in 
irt or in literature, it is the work of intellect, fin bodily 
form man is kindred with the brutes, and in his perish- 
able part he is but matter. It is the possession of con- 
scious intellect, the power of reasoning by general notions 
that raises him above all else upon the earth ;t and who 



d by Google 



tL] OF THE SCIENCE. % 

can say that the nature and procedure of this intellect if 
not almost the highest and most interesting subject of 
study in which we can engage? In vain would an^ 
one deny the truth of the favourite aphorism of Sir W 
Hamilton— 

In the world THERS is nothing GRKAT but IIAM 
In lUN THERS IS NOTHINO GREAT BUT MINIX 



LESSON II. 
THE THREE PARTS OF LOGICAL DOCTRINE 

It has been explained i^ the previous lesson that Logic 
is the Science of Reasoning, or the Science of those Ne- 
cessary Laws of Thought which must be observed if we 
are to argue consistently with ourselves smd avoid self- 
contradictionj Argument or reasoning therefore is the 
strictly proper subject before us. But the most conve- 
nient and usual mode of studying logic is to consider first 
the component parts of which any argument must be 
made up. Just as an architect must be acquainted with 
the materials of a building, or a mechanic with the ma- 
terials of a machine, before he can pretend to be ac- 
quainted with its construction, so the materials and in* 
stmments with which we must operate in reasoning are 
suitably described before we proceed to the actual formi 
of argument 

If we examine a simple argument such as that gifM 
In the last lesson, thus — 

Iron is a metal, 

Every metal is an ekmentt 
Therefore Iron is an element, — 
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we see that it is made up of three statements or asser 
tions, and that each of these contains, besides minoi 
words, two nouns sulistantive or names of things, and thi 
verb ^ is." In short, two names, or terms, when connected 
by a verb, make up an assertion or xnroposltioD ; and 
Aree such propositions make up an argument, called ia 
ihis case a syllogism. Hence it is natural and conve- 
nient first to describe terms, as the simplest parts ; next 
to proceed to the nature and varieties of propositions 
constructed out of them, and then we shall be in a posi- 
tion to treat of the syllogism as a whole. Such accord- 
ingly are the three paits of logical doctrine. 

But though we may say that the three parts of logic 
are concerned with terms, propositions, and sWlogisms, 
it may be said with equal or greater truth that^e acts of 
mind indicated, by those forms of language afe the real 
subject of our consideration. The opinions, or rather 
perhaps the expressions, of logicians have varied on this 
point Archbishop Whately says distinctly that loglo Is 
amtirtfj oonversant a1)oat langnage ; Sir W. Hamilton, Mr 
Mansd, and most other logicians treat it as concerned 
with the acts or states of mind indicated by the words ; 
while Mr J. S. Mill goes back to the things themselves 
concerning which we argue. Is the subject of logic, then, 
language, thooglit, or ohJects? The simplest and truest 
answer is to say that it treats in a certain sense of all 
three. Inasmuch as no reasoning process can be ex« 
plained or communicated to another person without 
words, we are practically limited to such reasoning as is 
reduced to the form of language. Hence we shall always 
be concerned with words, but only so far as they are the 
instruments for recording and referring to our thoughts. 
The grammarian also treats of language, but he treats it 
as language merely, and his science terminates with the 
description and explanation of the fonns, varieties, and 
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relations of words. Logic also treats of language, Mtf 
only as the necessary index to the action of mind. 

Again, so long as we think correctly we must think of 
things as they are; the sute of mind within us mutt 
correspond with the state of thmgs without us whenevor 
•A opportunity arises for comparing thenL It is im- 
possible and inconceivable that iron should prove not to 
be an elementary substance, if it be a metal, and every 
metal be an element [We cannot suppose, and there is 
no reason to suppose, that by the constitution of the 
mind we are obliged to think of things differently from 
the manner in which they are. If then we may assume 
that things really agree or differ according as by correct 
logical thought we are induced to believe they will, it 
does not seem that the views of the logicians named are 
irreconcHeable.^ ^e treat of things so far as they are the 
objects of thou^t, and we treat of language so far as it is 
the embodiment of thought "1 If the reader will bear this 
explanation in mind, he will be saved from some per- 
plexity when he proceeds to read different works on logic, 
and finds them^ vary exceedingly in the mode of treat- 
ment, or at least of expression.^. 

I^ when reduced to language, there be three parts ol 
logic, terms, propositions, and syllogisms, there mutt be 
as many different kinds of thought or operations of mind 
These are usually called— 

I. Simple apprehension. 

X Judgment 

3. Reasoning or discourse. 
The first of these, Blmi^ Ipprehenston, is the act ol 
oiind by which we merely become aware of something^ 
or have a notion, idea, or impression of it brought into 
the mind. The adjective simple means apart from other 
things, and apprehension the taking hold by the mind. 
Thus the name or term Iro^ instantaneously makes the 
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mind think of a strong and very useful metal, but doet 
not tell us anything about it, or compare it with any thing 
rise. The words sun^ Jupiter, Sirius, St PauPs Cathe^ 
iraly are also terms which call up into the mind certain 
pell-known objects, which dwell in our recollection even 
when they are not present to our senses. In fact, the use 
of a term, such as those given as examples, is merely as a 
substitute for the exhibition of the actual things named. 

JndgnMPt is a different action of mind, and consists in 
comparing together two notions or ideas of objects de- 
rived from simple apprehension, so as to ascertain whe- 
ther they agree or differ, ^t is evident, therefore, that we 
cannot judge or compare unless we are conscious of two 
things or have the notions of two things in the mind at 
the same time. J Thus if I compare Jupiter and Sinus I 
first simply apprehend each of them ; but bringing them 
into comparison I observe that they agree in being small, 
bright, shining bodies, which rise and set and move 
round the heavens with apparently equal speed. By 
minute examination, howevor, I notice that Sinus gives 
a twinkling or intermittent light, whereas Jupiter shines 
steadily. More prolonged observation shews that Ju- 
piter and Sinus do not really move with equal and 
regular speed, but that the former changes its position 
iqK>n the heavens from night to night in no very simple 
mannor. If the comparison be extended to others of the 
heavenly bodies which are apprehended or seen at the 
same time, I shall find that there are a multitude of stars 
which agree with Sinus in giving a twinkling light and 
in renuuning perfectly fixed in relative position to each 
other, whereas two or three other bodies may be seen 
which resemble Jupiter in giving a steady light, and alto 
hi changing their place from night to night among the 
fixed stars. I have now by the action of judgment 
Conned in my mind the general notion oi Jlxed startf by 
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bringing together mentally a number of objects which 
agree ; while from several other objects I have formed the 
general notion oi planets. Comparing the two genera] 
notions together, I find that they do not possess the same 
qualities or appearances, which I state in the proposition, 
. ^ Planets are not fixed stars." 

I have introduced the expression "Qeiiinl Hotton* as 
if the reader were fully acquainted with it But though 
pnilosophers have for mpre than two thousand years con- 
stantly used the expressions, general notion, idea, con- 
ception, concept, &c., they have never succeeded in 
agreeing exact^ as to the messing of the terms/l One 
class of philosophers called NominallBts say that it is all a 
matter of names, and that when we join together Jupiter, 
Mars, Saturn, Venus,* &c., and call them planets^ the 
common name is the bond between them in our mindSi 
Others, called Realists, have asserted that besides these 
particular planets there really is something which com- 
bines the properties common to them all without any of 
the difference^ of size, colour, or motion which distin- 
guish them. JEvery one allows in the present day how- 
ever that nothing can physically exist corresponding to a 
general notion, because it must exist here or there, of this 
size or of that size, and therefore it would be one particu- 
lar planet, and not any planet whatever^ The Nominal- 
ists, too, seem equally wrong, because Einguage, to be of 
any use, must denote something, and must correspond, as 
we have seen, to acts of mInS. If then proper names 
raise up in our minds the images of particular tilings, like 
die sun, Jupiter, &c., general names should raise up 
feneral notions. 

The true opinion seems to be that of the philoso* 
phers called ConceptuallBts, who say that the general no* 
tion is the knowledge in the mind of the common pro- 
perties or resemblances of the things embraced undei 
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tlie notion. Thus the notion planet really means the 
consciousness in anybody's mind that there are certain 
heavenly bodies which agree in giving a steady light 
and in moving about the heavens differently from thi 
fixed stars. It should be added, however, that there arc 
many, including Sir W. Hamilton, who would be counted 

15 Nominalists and who yet hold that with the general 
name is associated a consciousness of the resemblance 
existing between the things denoted by it Between this 
form of the doctrine and conceptualism it is not easy to 
draw a precise distinction, and the subject is of too de- 
batable a character to be pursued in this ixrork. 

Ut will appear in the course of these lessons that the 
whole of logic and the whole of any science consists in so 
uranging the individual things we meet in general no- 
tions or classes, and in giving them appropriate general 
names or terms, that our knowledge of ^em may be 
made as simple and general as possible.*^ Every general 
notion that is properly formed admits of the statement oi 
general laws or truths Hthus of the planets we may affirm 
that they move in elliptic orbits round the sun from west 
to east; that they shine with the reflected light of the 
sun; and so on. Of the fixed stars we may affirm that 
they shine with their own proper light; that they are 
incomparably more distant than the planets ; and so on. 
-The whole of reasoning will be found to arise from this 
^faculty of judgment, which enables us to discover and 
affirm that a large number of objects have similar pro- 
perties, so that whatever is known of some may be in* 
ferred and asserted of others. 

It is in the application of such knowledge that we 
omploy the third act of mind called discourse or reason-' 
iiig, by which from certain judgments we are enabled, 
without any new reference to the real objects, to form a 
aew judgment "^ If we know that iron comes under tht 
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general notion of metal, and that thn notion comet und« 
the still wider notion of element, mien without furthef 
examination of iron we know that it is a simple unde> 
composable substance called by chemists an element^ Ot 
if from one source of information we learn that Neptune 
is a planet, and from another that planets move in ellip- 
tic orbits, we can join these two portions of knowledge 
together in the mind, so as to elicit the truth that Nep- 
tune moves in an elliptic orbit 

lisioirtiig or Dlsoourss, then, may be defined as the 
progress of the mind from one or more given p ropositions 
to a proposition different fromjhose rfven.3 Those pro- 
positions from which we argue are caUed Premises, and 
thiU which is drawn from th^n is called the Oonrtjiisjgn. 
The latter is said to follow, to be concluded, inferred or col- 
lected from them ; and the pronises are so called because 
they are put forward or at the beginning (Latin fira^ be- 
fore, and mitto^ I send or put). JThe essence of the pro- 
cess consists in gathering the tnith that is contained in 
the premises when joined together, and carrying it with 
us into the conclusion, wh^re it is embodied in a new 
proposition or assertion.^'»We extract out of the pre- 
mises all the informationlhiich is useful for the purpose 
in view — and this is the whole which reasoning accom- 
plishesJ] 

I have now pointed out the three parts of logical doc- 
trine, Terms, Propositions, and Reasoning or Syllogism, 
into which the subject is conveniently divided. To the 
consideration of these parts we shall proceed. But it 
may be mentioned that a fourth part has often been 
added called Ketliod, which is concerned with the at- 
rangement of the parts of any composition. 

It is sometimes said that what proposition is to tenn, 
and what syllogism is to j^roposition, snch is method t« 
tyllogisnu and that a fourth division is necessary to 4 
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plctc the doctrine of Logic. It is at any rate ccrtaii 
however that this fourth part is much inferior in Import- 
ance and distinctness to the preceding three ; and all that 
will be aaid of it is to be found fn Lesson xxnr. 



LESSON IIL 
T£RMS, AND THEIR VARIOUS RINDS. 

It has been explained in the preceding lesson that every 
assertion or statement expresses the agreement or dif- 
ference of two things, or of two general notions. In 
putting the assertion or statement into words, we must 
accordingly have words suitable for drawing the attention 
of the mind to the things which are compared, as well as 
words indicating the result of the comparison, that is to 
say, the fact whether they agree or differ. The words by 
which we point out the things or classes of things in 
question are called Tenns, and the words denoting the 
comparison are said to form the Copula. Hence a com- 
plete assertion or statement consists of two terms and a 
copula, and when thus expressed it forms a Proposition. 
Thus in the proposition " Dictionaries are useful books," 
the two terms are dictionaries and useful books; the co- 
pula is the verb are, and expresses a certain agreement oi 
the class dictionaries with the class of useful books con* 
sisting in the fact that the class of dictionaries forms patf 
of the class of useful books. In this case each term con- 
sists of only one or two words, but any number of words 
may be required to describe the notions or classes cod> 
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pared together. In the proposition ''the angles at thfl 
base o( an isosceles triangle are equal to each other,* the 
first term requires nine words for its expression, and the 
lecond term, four words (equal to each other); and there 
Is no limit to the number of words which may be en^ 
ployed in the formation of a term. 

A term is so called because it forms one end (Latin, 
terminus) of a^ proposition, and strictly speaking it is a 
term only so long as it stands in the proposition. But 
nre commonly speak of a term or a name meaning any 
noun, substantive or adjective, or any combination^ of 
words denoting an object of thought, whether that be, as 
we shall shortly see, an individual thing, a group of things, 
a quality of things, or a group of qualities. It would be 
impossible to define a name or tem^ better than has been 
done by Hobbes : ''A name is a word taken at pleasure 
to serve for a mark, which may raise in our mind a 
thought like to some thought which we had before, and 
which, being pronounced to others, may be to them a 
sign of what thought the speaker had before in his mind.'' 

Though every term or name consists of words it is 
not every word which can form a name by itself. We* 
cannot properly say " Not is agreeable" or " Probably is 
not true f nothing can be asserted of a preposition, sm 
adverb, and certain other parts of speech, except indeed 
that thfy are prepositions, adverbs, &c. No part ol 
speech except a noun substantive, or a group of words 
used as a noun substantive, can form the subject or first 
derm oi a proposition, and nothing but a noun substan- 
tive, ah adjective, the equivalent of an adjective, or a 
yerb, can form the second term or predicate of a propo* 
rition It may indeed be questioned whether an adjec 
thre can ever form a term alone ; thus in '' Dictionaries 
Me useful," it may be said that the substantive things ox 
h00ks is understood in the predicate, the complete sen« 
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feence being ** Dictionaries are useful books/* but as thii 
is a disputed point we will assume that words are divided 
into two kinds in the following manner : — 

Words which stand, or appear to stand alone as com- 
plete terms, namely the substantive and adjective, and 
certain parts of a verb, are called categorematlo words, 
from the Greek word con/yopco), to assert or predicate^ 

Those parts of speech, on the other hand, such as 
prepositions, adverbs, conjunctions, &c., which can only 
form parts of names or terms are called syncategorematto 
words, because they must be used with other words in 
order to compose terms (Greek vvv, with, and Ktmryoptm), 
Of syncategorematic words we need not take farthef 
notice except so far as they form part of categorematic 
terms. 

We have now to consider the various kinds and pecu- 
liarities of terms, so as to gain a clear idea of what they 
mean. Terms are first of all distinguished into singulof 
or individual, and general or common terms, this being a 
very obvious division, but one of much importance. A 
Blsgiilar term is one which can denote only a single ob- 
ject, so long at least as it is used in exactly the same 
meaning ; thus the Emperor of the French, the Atlantic 
Ocean, St Paul's, William Shakspeare, the most pre- 
cious of the metab, are singular terms. All proper names 
belong to this class ; for though John Jones is the name 
of many men, yet it is used not as meaning any of these 
men, but some single man — it has, in short, a different 
meaning in each case, just as London, the name of out 
capital, has no connexion in meaning with London in 
Canada. 

Qtneral terms, on the contrary, are applicable in the 
same sense equally to any one of an indefinite number d 
objects which resemble each other in certain qualities. 
Thus nuted Is a general name because it may be applied 
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indifTerently to gold, silver, copper, tin, aluminium, or any 
of about fifty known substances. It. is not the name of 
<iny one of these more than any other, and it is in &ct 
^>plied to any substance which possesses metallic lustre. 
which cannot be decomposed, and which has certain 
other qualities easily recognised by chemists. Nor is the 
number of substances in the class restricted; for as new 
kinds of metal are firom time to time discovered they are 
added to the class. Again, while Mars, Jupiter, Saturn, 
&C., are singular terms, since each can denote only a 
single planet, the term planet is a general one, bdng 
applicable to as many bodies as Qiay be discovered to 
revolve round the sun as the earth does. 

We must carefully avoid any confusion between ge- 
neral and collective terms. By a o<dlectiTa term we 
mean the name of a number of things when all joined 
together as one whole ; like the soldiers of a regiment, 
the men of a jury, the crew of a vessel : thus a collective 
term is the name of all, but not of each. A general term, 
on the other hand, is the name of a number of things, 
but of each of them separately, or, to use the technical 
expression, dlstrlbutlvely. Soldier, juryman, sailor, are 
the general names which may belong to John Jones. 
Thomas Brown, &c, but we cannot say that John Jonea 
is a regiment, Thomas Brown a jury, and so on. The 
distinction is exceedingly obvious when thus pointed out, 
bat it may present itself in more obscure forms, and is 
then likely to produce erroneous reasoning, as will be 
pointed out in Lesson xx. It is easy to see that we must 
not divide terms into those which are general and those 
which are collective, because it will often happen that 
the same term is both general and collective, according 
as it is regarded. Thus, library is collective as regards 
the books in it, but is general as regards the great num- 
ber of different' libraries, private or public, which exbt 

2 — % 
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Regiment is a coUective term at regards the soldien 
irhich compose it, but general as regards the hundred 
different regiments, the Coldstream Guards, the High- 
land regiment, the Welsh Fusiliers, and the rest, which 
compose the British standing army. Army, again, is a 
collective whole, as being composed of a number of regi- 
ments organized together. Year is collective as regards 
the months, weeks, or days of which it consists, but is 
general as being the name either of 1869 or 1870, or any 
period marked by a revolution of the earth round the sun 

We have not always in the English language suf&> 
dent means of distinguishing conveniently between the 
general and collective use of terms. In Latin this dis- 
tinctive use was exactly expressed by omnesy meaning aU 
distributively, and cuncti meaning all taken together, a 
contracted form of conjuncti (joined together). In English 
aU nun may mean any man or all men together. Even 
the more exact word every is sometimes misused, as in 
the old proverb, * Every little makes a mickle,' where it is 
obvious that every little portion cannot by 'itself make 
much, but only when joined to other little portions. 

A second important distinction between terms is that 
of oonortta terms and abstract terms ; and it cannot be 
better described than in the words of Mr Mill, by saying 
that a concrete name is the name of a thing, thd abstract 
name is the name of a quality, attribute, or circumstance 
of a thing. Thus red house is the name of a physically- 
existing thing, and is concrete; redness is the name of 
one quality of the house, and is abstract. The word 
abstract means drawn from (Latin, abstractus, from abs- 
frmhere^ to draw away from), and indicates that the qualit> 
redness is thought of in the mind apart from all the other 
fualities which belong to the red house, or other red 
•bfect But though we can think of a quality by itself 
suppose that the quality can exist physically 
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^art iirom the matter in which it is manifest to us. Red^ 
ness means either a notion in the mind, or it means thai 
in red objects which excites the notion. 

The reader should carefully observe that a4)«0ttTM 
are concrete, not abstract. If we say that a book is use- 
ful, it is to the book we apply the adjective useful^ and 
usefulness is the abstract noun which denotes the quality; 
similarly, the adjectives equals grateful, reverent^ tati^ 
nal^ are the names of things, and the corresponding abs- 
tract nouns 2ie equality^ gratitude, reverence, rationality. 
This distinction will become more apparent in reading 
Lesson v. 

It is a good exercise to try and discover pairs of cor- 
responding concrete and abstract names ; thus animal 
has animality ; miser, miserliness ; old, agedness, or old 
age; substance, substantiality; soap, soapiness ; shrub, 
shrubbiness ; and so on. But it by no means follows that 
an abstract word exists for each concrete ; table hardly has 
an abstract tabularity ; and though ink has inldness, we 
should not find the abstract of pen. It is by the accidents 
of the history of language that we do or do not possess 
abstract names ; and there is a constant tendency to in- 
vent new abstract words in the progress of time and 
science. 

Unfortunately concrete and abstract names are fre- 
quently confused, and it is by no means always easy to 
distinguish the meanings. Thus relation properly is the 
abstract name for the position of two people or things to 
each other, and those people are properly Called relatlvM 
(Latin, relativus, one who is related). But we constantly 
speak now of relations, meaning the persons themselves ; 
and when we want to indicate the abstract relation 
they have to each other we have to invent a new abstract 
name relationship. Nation has long been a concrete 
lerm, though from its form it was probably abstract at 
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first ; but 10 fiur does the abuse of language now go^ 
especially in newspaper writing, that we hear oiatuUwm" 
aliiy meaning a nation, although of course if nation is 
the concrete, nationality ought to be the abstract, mean- 
ing the quality of being a nation. Similarly, action^ 
itUifUioHy ixUnsium, canupH&n, and a multitude of other 
property abstract names, are used confusedly for the corre- 
sponding concrete, namely, act^ intent^ extent^ concept, &c. 
Production is property the condition or state of a person 
who is producing or drawing something forth ; but it has 
now become confused with that which is produced, so 
that we constantly talk of the productions of a country, 
meaning the products. The logical terms. Proposition, 
Deduction, Induction, Syllogism, are all properly abstract 
w<N:ds, but are used concretely for a Proposition, a De- 
duction, an Induction, a Syllogism ; and it must be alr 
bwed that logicians are nearly as bad as other people in 
confusing abstract and concrete terms. Much injury is 
done to language by this abuse. 

Another very obvious division of terms is between 
those which are positive, and those which are negatlvic 
The difference is usually described by saying that posi- 
tive terms signify the existence or possession of a quality, 
as in grateful, metallic^ organic, etc., while the correspond- 
ing negatives signify the absence of the same qualities 
as in ungrateful, non-metallic, inoncs^nic The negative 
terms may be aidjectives as above, or substantives, con- 
crete or abstract ; thus ingratitude, inequality, incon- 
venience are abstract negative terms; and individual^ 
onequals, &c are concrete n^atives. We usually consider 
as negative terms any which have a negative prefix such 
as not, non, un,in,&c; but there are a great many temu 
which serve as negatives without possessing any mark ot 
their negative character. Darkness is the negative ot 
U|^t or lightness, since it means the absence of light; 
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compound is the negative of element, since we should 
give the name of compound to whatever can be decom- 
posed^ and element is what cannot be decomposed ; theo- 
retically speaking every term has its corresponding nega- 
tive, but it by no means follows that language furnishes 
the term ready-made. Thus table has the corresponding 
adjective tabular, but there is no similar negative untabu- 
lar ; one man may be called a bookworm, but there is no 
negative for those who arfe not bookworms, because no 
need of the expression has been felt. A constant process 
of invention of new negative terms goes on more rapidly 
perhaps than is desirable, for when an idea is not often 
referred to it is better to express it by a phrase than add 
to the length of the dictionary by a new-created word. 

It would seem that in many cases a negative term 
implies the presence of some distinct quality or feet. 
Thus inconvenience doubtless implies the absence of 
convenience^ but also the presence of positive trouble or 
pain occasioned thereby. Unhappiness is a negative 
term, but precisely the same notion is expressed by the 
positive term misery. The negative of healthy is un- 
healthy, but the positive term sickly serves equally well. 
It thus appears to be more a matter of accident than 
anything else whether a positive or negative term is used 
to express any particular notion. All that we can really 
say is that every positive term necessarily implies the 
existence of a corresponding negative term, which may be 
the name of all those things to which the positive name 
cannot be applied. Whether this term has been invented 
or not is an accident of language : its existence may be 
assumed in logic. 

The reader may be cautioned against supposing that 
every term appearing to be of a negative character on 
account of possessing a negative prefix is really so. The 
participle unloosed certainly appears to be the negative of 
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loosed; tnit the two words mean exactly the same thing, 
the prefix nn not being really the negative; invaluable^ 
again, means not what is devoid of value, but what is so ' 
valuable that the value cannot be measured; and a 
tkanuUss action can equally be called by the positive 
term, a shameful action. Other instances might no 
doubt be found. 

Great care should be* taken to avoid confusing terms 
which express the presence or absence of a quality with 
those which describe its dagree. Less is not the negative 
oi greater because there is a third altemative, equal The 
true negative oi greater is not-greater^ and this is equiva- 
lent to either equal or less. So it may be said that dis- 
agreeable is not the simple negative of agreeable^ because 
there may be things which are neither one nor the other, 
but are indifferent to us. It would not be easy to say 
offhand whether every action which is not honest is dis- 
honest, or whether there may not be actions of an inter- 
mediate character. The rule is that wherever the question 
it one of degree or quantity a medium is possible, and 
the subject belongs rather to the science of quantity 
than to simple logic ; where the question is one of the 
presence or absence of a quality, there cannot be more 
than two alternatives, according to one of the Primary 
Laws of Thought, which we will consider in Lesson xiv. 
In the case of quantity we may call the extreme temls 
opposltes ; thus less is the opposite of greater, disagreeable 
of agreeable ; in the case of mere negation we may call 
the terms negatives or contradictories, and it is really 
mdifferent in a logical point of view which of a pair oi 
contradictory terms we regard as the positive and which 
ts the negative. Each is the negative of the other. 

Logicians have distinguished from simple negative 
terms a class of terms called privative, such as blind^ 
deadt &c. Such terms express that a thing has l)eec 
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deprived of a quality which it before possessed, or was 
capable of possessing, or usually does possess. A man 
may be bom blind, so that he never did see, but he pot* 
sesses the organs which would have enabled him to sec 
except for some accident A stone or a tree could not 
have had the faculty of seeing under any circumstances. 
No mineral substance can properly be said to die or tc 
be de^A because it was incapable of life ; but it may be 
called uncrystallized because it might have been in the 
form of a crystal Hence we apply a privative term to 
anything which has not a quality which it was capable d 
having ; we apply a negative term to anything which has 
not and could not have the quality. It is doubtful however 
whether this distinction can be properly carried out, and 
it is not of very much importance. 

It IS further, usual to divide terms according as they 
are rtfattve or alMolute, that is, non-relative. The adjective 
absolute means whatever is "loosed from connection 
with anything else** (Latin ab^ from, and solutuSy loosed); 
whereas relative means that which is carried in thought, 
at least, into connection with something else. Hence a 
relative term denotes an object which cannot be thought 
of without reference to some other object, or as part of a 
larger whole. , A father cannot be thought of but in rela- 
tion to a child, a monarch in relation to a subject, a shep- 
herd in relation to a flock; thus father, monarch, and 
shepherd are relative terms, while child, subject, and 
flock are the coxr^lattves (Latin con, with, and relaiivus\ 
or those objects which are necessarily joined in thought 
with the original objects. The very meaning, in fact, of 
father is that he has a child, of monarch that he has 
lubjects, and of shepherd that he has a flock. As ex- 
amples of terms which have no apparent relation to any- 
thing else, I may mention water, gas, tree. There does 
not seem to me to be anything so habitually associated 
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with water that we must think of it as part of the same , 
idea, and gas, tree, and a multitude of other terms, also 
denote objects which have no remarkable or permanent 
relations such as would entitle the terms to be called rela- 
tives. They may therefore be considered absolute or 
non-relative terms. 

The fact, however, is that everything must really have 
relations to something else, the water to the elem^ts of 
which it is composed, the gas to the coal from which it is 
manufectured, the tree to the soil in which it is rooted. 
By the very laws of thought, again, no thing or class of 
things can be thought of but by separating them from 
other existing things from which they differ. I cannot use 
the term mortal without at once separating all existing 
or conceivable things into the two groups mortal and 
immortal; metal, element, organic substance, and every 
other term that could be mentioned, would necessarily 
imply the existence of a correlative negative term, non- 
metallic, compound, inorganic substance, and in this 
respect therefore every term is undoubtedly relative. 
Logicians, however, have been content to consider as 
relative terms those only which imply some peculiar and 
striking kind of relation arising from position in time or 
space, from connexion of cause and effect^ &c. ; and it 
is in this special sense therefore the student must use the 
distinction. 

The most important varieties of terms having been 
explained, it is desirable that the reader should acquire a 
complete familiarity with them by employing the exercises 
at the end of the book. The reader is to determine con- 
cerning each of the terms there given : — 

1. Whether it is a categorematic or syncategore- 

matic term. 

2. Whether it is a general or a singular term. 

3. Whether it is collective or distributive. 
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4. Whether it is concrete or abstract 

5. Whether it is positive, or negative, or tHivtl fi i i 
d Whether it is relative or absolute^ 
It wiU be fully pointed out in the next lesson 

most terms have more than one meaning; and as the one 
meaning may be general and the other singular, the ona 
concrete and the other abstract, and so on, it is absolute* 
ly necessary that the reader should first of all choose 
one precise meaning of the term which he is examining. 
And in answering the questions proposed it is desirable 
he should specify the way in which he regards it Taking 
the word sovereign^ we may first select the meaning in 
which it is equivalent to monarch ; this is a general term 
in so far as it is the name of any one of many monarchs 
living or dead, but it is dngular as regards the inhabit- 
ants of any one country. It is clearly categorematic^ 
concrete, and positive, and obviously relative to the sub- 
jects of Uie monarch. 

Read Mr Mill's chapter on Nmtus^ Sjtsinm ^Logk 
Book L chap. a. 



LESSON IV. 

OP THE AMBIGUITY OF TERMS. 

Thbrx is no part of Logic which is more really utefol 
than that which treats of the ambiguity of terms, that is 
of the uncertainty and variety of meanings belonging to 
irords. Nothing indeed can be of more importance to 
the attainment of correct habits of thinking and reasoa- 
ing than a thorough acquaintance with the great imper- 
fections of language. Con^>aratively few terms hav^ one 
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single clear meaning and one meaning only, and when 
•ver two or more meanings are unconsciously confused 
together, we inevitably commit a logical fallacy. If, foi 
uistance, a person should argue that *' punishment is an 
evil," and according to the principles of morality '^nc 
evil is to be allowed even with the purpose of doing 
good," we might not at the first moment see how to avoid 
the conclusion that ** no punishments should be allowed," 
because they cause evil. A litt)^ reflection will show that 
the word evil is here used in two totally different senses 
in the first case it means physical evil or pain; in tht 
second moral evil, and because moral evil is never to be 
committed, it does not follow that physical evils are never 
to be inflicted, for they are often the very means of pre- 
venting moral eviL 

Another very plausible fallacy which has often been 
put forth in various forms is as follows : " A thoroughly 
benevolent man cannot possibly refuse to relieve the pooa > 
and since a person who cannot possibly act otherwise 
than he does can claim no merit for his actions, it follows 
that a thoroughly benevolent man can claim no merit for 
his actions.** According to this kind of argument a man 
would have less merit in proportion as he was more 
virtuous, so as to feel greater and greater difficulty in 
acting wrongly. That the conclusion is fallacious every 
one must feel certain, but the cause of the fallacy can 
only be detected by observing that the words cannot 
possibly have a double meaning, in the first case referring 
to the influence of moral motives or good character, and 
in the second to circumstances entirely beyond a person*! 
control ; as, for instance, the compulsion of the laws, the 
want of money, the absence of personal liberty. The 
more a person studies the subtle variations in the mean- 
ing o} common words, the more he will be convinced d 
the dangerous natuie of the tools he has to use in ai) 
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communications and arguments. Hence I must mA 
much attention to the contents of this Lesson. 

Tenns are said to be unlTocal when they can suggest 
to the mind no more than one single definite meaning. 
They are called eqolrooal or ambiguous when they have 
two or more different meanings. It will be observed, 
however, that a term is not equivocal because it can be 
applied to many objects when it is applied in the same 
sense or meaning to thosesdifferent objects. Thus cathe- 
dral is the name of St Paul's, the York Minster, and the 
principal churches of Salisbury, Wells, Lincoln and a 
number of other cities, but it is not ambiguous, because 
all these are only various instances of the same meaning ; 
they are all objects of the same description or kind. 
The word cathedral is probably tmivocal or of one logical 
meaning only. The word church, on the other hand, is 
equivocal, because it sometimes means the building in 
which religious worship is performed, sometimes the body 
of persons who belong to one sect or persuasion, and 
assemble in churches. Sometimes also the church 
means the body of the clergy as distinguished from the 
laity; hence there is a clear difference in the sense or 
meaning with which the word is used at different times. 

Instances of imivocal terms are to be found chiefly in 
technical and scientific language. Steam-engine, gas- 
ometer, railway train, permanent way, and multitudes ol 
such technical names denoting distinct common objects, 
are sufficiently univocal. In conmion life the names 
penny, mantelpiece, teacup, bread and butter, have a suf- 
ficiently definite and single meaning. So also in chemistry, 
oxygen, hydrogen, Sulphate of copper, alumina, lithia, 
and thousands of other terms, are very precise, the words 
themselves having often been invented in very recent 
years, and the meanings exactly fixed and maintained 
invariable. Every science has or ought to have a series 
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of tenns equally precise and certain in meaning. (See 
Lesson xxxilL) The names of individual objects^ build' 
ingSy events, or persons, again, are usually quite certaio 
and dear, as in Julius Caesar, William the Conqueror, the 
first Napoleon, Saint Petei's, Westminster Abbey, the 
Great Exhibition of 185 1, and so on. 

But however numerous may be the tmivocal temis 
which can be adduced, still the equivocal terms are asto- 
nishingly common. They include most of the nouns and 
adjectives which are in habitual use in the ordinary 
intercourse of life. They are called ambiguous from the 
Latin verb ambigo^ to wander, hesitate, or be in doubt; or 
Z!SSax£L homonymous^ from the Greek o^og^ like, and oito^n^ 
name. Whenever a person uses equivocal words in such 
a way as to confuse the different meanii^ and fall into 
error, he may be said to commit the fallacy of Biiuivooa- 
tlon in the logical meaning of the name (see Lesson xx.) ; 
but in common life a person is not said to equivocate 
unless he uses words consciously and deceitMly in a 
manner calculated to produce a confusion of the true and 
apparent meanings. 

I will now describe the various kinds and causes oi 
ambiguity of words, following to some extent the inter- 
esting chapters on the subject in Dr Watts' Logic. In 
the first place we may distinguish three classes of equi- 
vocal words, according as they are — 

1. Equivocal in sound only. 

2. Equivocal in spelling only. 

3. Equivocal both in sound and spelling; 

The first two classes are comparatively speaking of Tcry 
slight importance, and do not often give rise to serious 
error. They produce what we should call trivial mis- 
lakes. Thus we may confuse, when spoken only, the 
words right, wright and rite (ceremony) ; also the words 
cein, rain and reign, might and mite, &c Owing partly 
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to defects of pronunciation mistakes are not unknowi 
between the four words air^ hair^ hare and hiir. 

Words equivocal in spelling but not in sound are such 
as tear (a drop), and tear pronounced tare, meaning a 
rent in cloth ; or lead, the metal, and lead, as in follow* 
Ing the lead of another person. As little more than mo- 
mentary misapprehension, however, can arise from such 
resemblance of words, we shall pass at once to the class 
of words equivocal both in sound and spelling. These 1 
shall separate into three groups according as the equivo- 
cation arises— 

I. From the accidental confusion of different words. 

% From the transfer of meaning by the association of 
ideas. 

3. From the logical transfer of meaning to analogous 
objects. 
I. Under the first class we place a certain number 
of curious but hardly important cases in which ambi- 
guity has arisen from the oonAislon of entirely different 
words, derived from different languages or from differ- 
ent roots of the same language, but which have in 
the course of time assumed the same sound and spell- 
ing. Thus the word mean denotes either that which 
is medmm or mediocre, from the French tnoyen and 
the Latin medius^ connected with the Anglo -Saxo« 
wud^ or middlis or it denotes what is low-minded and 
base, being then derived from the Anglo-Saxon Getnmns^ 
which means ^that belonging to the moene or many," 
whatever in short is vulgar. The verb tonuixn can 
hardly be confused with the adjective meatty but it comes 
from* a third distinct root, probably connected with the 
Sanscrit verb, to think 

As oth^ instances of this casual ambiguity, I may 
mention nntf a money payment, from the French renti 
i/mdre^ to return), or a tear, the result of the action 0/ 
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fwmding^ this word being of Anglo-Saxon origin and oni 
of the numerous class beginning in r or wr^ which imitate 
more or less perfectly the sound of the action which the> 
denote. Pounds from the haxin pottdus, a weight, is con* 
fbsed with pounds in the sense of a village pinfold fot 
cattle, derived from the Saxon pyndan^ to pen up. FeU^ 
a mountain, is a perfectly distinct word from feUy a skin 
or hide; 9sA pulse ^ a throb or beating, zxA pulse^ peas, 
beans, or potage, though both derived from the Greek 6r 
Latin, are probably quite unconnected words. It is 
curious that gin^ in the meaning of trap or machine, is a 
contracted form of engine^ and when denoting the spirit- 
uous liquor is a corruptioi^ of Geneva^ the place where the 
spirit was first made. 

Certain important cases of confusion have been de- 
tected in granmiar, as between the numeral one^ derived 
from an Aryan root, through the Latin unus, and the in- 
determinate pronoun, om (as in ^^oike ought to do onis 
duty'O, which is really a corrupt form of the French 
word homme or man. The Germans to the present day 
use man in this sense, as in man sagt^ ue, one says. 

2. By far the largest part of equivocal words have 
become so by a transfer of the meaning from the thing 
originally denoted by the word to some other thing 
habitually connected with it so as to become closely as- 
sociated in thought Thus, in Parliamentary language, 
the House means either the chamber in which the mem- 
bers meet, or it means the body of members who. happen 
to be asseiKbled in it at any time. Sinularly, the word 
church originally denoted the building (in;ptaic&, the 
Lord's House) in which any religious worshippers assem- 
ble, but it has thence derived a variety of meanings ; it 
may mean a particular body of worshippers accustomed 
to assemble in any one place, in which sense it is used in 
^Uts xiv. 23; or it means any body of persons holding 
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the same opinions sjid connected in one organization, as 
in the Anglican, or Greek, or Roman Catholic Church i 
it is also sometimes used so as to include the laity as well 
as the clergy ; but more generally perhaps the clergy and 
feiigious authorities of any sect or country are so strongly 
associated with the act of worship as to be often called 
the church par excellence. It is quite evident moreover 
that the word entirely differs in meaning according as it 
is us^ by a member of the Anglican, Greel:, Roman 
Catholic, Scotch Presbyterian, or any other existing 
church. 

The word foot has suffered several curious but veiy 
.evident transfers of meaning. Originally it denoted the 
foot of a man or an animal, and is probably connected in 
a remote manner with the Ijaxin fes^ fiedisy and the Greek 
irovr, irobos ; but since the length of the foot is naturally 
employed as a rude measure of length, it came to * be 
applied to a fixed measure of length; and as the foot is 
at the bottom of the body the name was extended by 
analogy to the foot of a mountain, or the feet of a table; 
by a^further extension, any position, plan, reason, or 
argument on which we place ourselves and rely, is called 
the foot or footing. The same word also denotes soldiers 
who fight upon their feet, or infantry, and the measured 
part of a verse having a definite length. That these very 
different meanings are naturally connected with the ori- 
ginal meaning is evident from the fact that the Latin 
and Greek words for foot are subject to exactly similar 
leries of ambiguities. 

[t would be a long task to trace out completely the 
rarious and often contradictory meanings of the word 
kllown Originally a fellow was yrh^X follows another, that 
is a companion ; thus it came to mean the other of a pair, 
AS one shoe is the fellow of the other, or simply an equal, 
as when we say that Shakspeare "hath not a fellow/ 
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From the simple meaning of companion again it comes 
to denote vaguely a person, as in the question ^What 
fellow is that?" but then there is a curious confusion d 
depreciatory and endearing power in the word ; when a 
man is called a merefellowy or simply 9. fellow in a par- 
ticular tone of voice, the name is one of severe contempt; 
alter the tone of voice 01 the connected words in tfie least 
degree, and it becomes one of the most sweet and en- 
dearing appellations, as when we speak of a dear 01 
good fellow. We may still add the technical meanings of 
the name as applied in the case of a Fellow of a College, 
or of a learned society. 

Another good instance of the growth of a number of 
different meanings from a single root is found in the 
word post Originally a post was something posited^ or 
placed firmly in the ground, such as an upright piece of 
wood or stone ; such meaning still remains in the cases 
of a lamp-post, a gate-post, signal-post, &c. As a post 
would often be used to mark a fixed spot of ground, as in 
a mile-post, it came to mean the fixed or appointed place 
where the post was placed, as in a military post, the post 
of danger or honour, &c The fixed places where horses 
were kept in readiness to facilitate rapid travelling during 
the times of the Roman empire were thus called posts, 
and thence the whole system of arrangement for the con- 
veyance of persons or news came to be called the posts. 
The name has retained an exactly similar meaning to the 
present day in most parts of Europe, and we still use it 
in post-chaise, post-boy, post-horse and postillion. A 
system of post conveyance for letters having been organ- 
ised for about two centuries in England and other coun- 
tries, this is perhaps the meaning most closely associated 
with the word post at present, and a number of expre** 
sions have thus arisen, such as post-office, postage, postal* 
guide, postman, postmaster, postal-telegraph, &c. Cvii 
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otisly enough we now have iron letter-posts, in which the 
word post is restored exactly to its original meaning. 

Although the words described above were selected on 
account of the curious variety of their meanings, I do not 
hesitate to assert that che majority «of common nouns 
possess various meanings in greater or less number. Dr 
Watts, in his Logic^ suggests that the words book, bible, 
. fish, house, and elephant, are univocal terms, but the 
reader would easily detect ambiguities in each of them. 
Thus fish bears a very different meaning in natural his- 
tory from what it does in the mouths of unscientific per- 
sons, who include under it not only true fi^es, but shell- 
fish or moUusca, and the cetacea, such as whales and 
seals, in short all swinmiing animals, whether they have 
the character of true fish or not Elephant, in a station- 
er's or bookseller's shop, means a large Idnd of paper 
instead of a large animaL Bible sometimes means any 
particular copy of the Bible, .sometimes the collection 
of works constituting the Holy Scriptures. The word 
man is singularly ambiguous ; sometimes it denotes man 
as distinguished from woman; at other times it is cer- 
tainly used to include both sexes ; and in certain recent 
election cases lawyers were unable to decide whether the 
word man as used in the Reform Act of 1867 ought or 
ought not to be interpreted so as to include women. On 
other occasions man is used to denote an adult male as 
distinguished from a boy, and it also often denotes one 
who is emphatically a tnan as possessing a masculine 
character. Occasionally it is used in the same way as 
gxoom, for a servant, as in the proverb, '* Like master, 
like man.* At other times it stands specially for a bus- 



3. Among ambiguous words we must thirdly distinguish 
time which derive th^ir various meanings in a somewhal 
different manner, namely by aaaloiy or real resemblance 

1— a 
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When we speak of a sweet taste, a sweet flower, a sweet 
tune, a sweet landscape, a sweet face, a sweet poem, it is 
evident that we apply one and the same word to very 
different things ; such a concrete thing as lump-sugar can 
hardly be compared directly with such an intellectual 
existence as Tennyson's May Queen, Nevertheless if the 
word sweet is to be considered ambiguous, it is in a dif- 
ferent way from those we have before considered, because 
ill the things are called sweet on account of a peculiat 
pleasure which they yield, which cannot be desciibed 
otherwise than by comparison with sugar. In a similai 
way, we describe a pain as sharp, a disappointment as 
bitter, a person's temper as sour, the future as bright or 
gloomy, an achievement as brilliant ; all these adjectives 
implying comparison with bodily sensations of the sim- 
plest kind. The adjective brilliant is derived from the 
French brilUr^ to glitter or sparkle ; and this meaning it 
fuDy retains when we speak *of a brilliant diamond^ a 
brilliant star, &c. ^ By what a subtle analogy is it that we 
tfpeak of a brilliant position, a brilliant achievement, 
brilliant talents, brilliant style ! We cannot speak of a 
clear explanation, indefatigable perseverance, perspicuous 
style, or sore calamity, without employing in each of these 
expressions a double analogy to physical impressions, 
actions, or events. It will be shewn in the sixth Lesson 
that to this process we owe the creation of all names 
connected with mental feelings or existences. 

Read Watts* Logic^ Chapter iv. 
Locke's Euay on ihe Human UnderstasuUn^^ Book HI 
Chapiers ix and x. 
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LESSON V. 

or THE TWOFOLD MEANING OF TERMS 
IN EXTENSION AND INTENSION. 

There is no part of the doctrines of Logic to which 1 
would more urgently request the attention of the readei 
than to that which I will endeavour to explain clearly in 
the present Lesson. I speak of the double meaning 
idiich is possessed by most logical terms — ^the meaning 
in extensloin, and the meaning in intensioiii. I believe 
that the reader who once acquires a thorough apprehen- 
sion of the difference of these meanings, and learns to 
bear it always in mind, will experience but little further 
difficulty in the study of logic. 

The meaning of a term in extension consists of the 
objeete to wblch the term maj he applied ; its meaning in 
intension consists of ttie qualities wMch are neoeMarlly 
poBsessed by objects bearing that name. A simple example 
will make this distinction most apparent What is the 
meaning of the name ''metal"? The first and most ob- 
vious answer is that metal meanai either gold, or silver, or 
iron, or copper, or aluminium, or some other of the 48 
substances known to chemists, and considered to have a 
metallic nature. These substances then form the plain 
and conmion meaning of the name, which is the meaning 
in extension. But if it be asked why the name is applied 
to all these substances and these only, the answer must 
be — Because they possess certain qualities which belong 
to the nature of metal. We cannot, therefore, know to 
vhal substances we may apply the name, or to what wc 
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may not, unless we know the qualities which are indis« 
pensable to the character of a metal Now chemists lay 
these down to be somewhat as follows: — (i) A metal 
must be an element or simple ^bstance incapable of 
decomposition or separation into simpler substances by 
any known means, (a) It must be a good conductor ol 
heat and electricity. (3) It must possess a great and 
peculiar reflective power known as metallic lustre*. 

These properties are common to all metals, or nearly 
all metals, and are what mark out and distinguish a 
metal from other substances. Hence they form in a 
certain way the meaning of the name metal, the meaning 
in intension, as it is called, to distinguish it from the 
former kind of meaning. 

In a similar manner almost any other common name 
has a double meaning. ^ Steamship" denotes in exten- 
sion the Great Eastern, the Persia, the Himalaya, or any 
one of the thousands of steamships existing or which 
have existed; in intension it means '^a vessel propelled 
by steam-power." Monarch is the name of Queen Vic- 
toria, Victor Emmanuel, Louis Napoleon, or any one of a 
considerable number of persons who rule singly over 
countries; the persons themselves form the meaning in 
extension ; the quality of ruling alone forms the intensive 
meaning of the name. Animal is the name in extension 
of any one of billions of existing creatures and of indefi- 
nitely greater numbers of other creatures that have ex 
isted or will exist; in intension it implies in all those 
creatures the existence of a certain animal life and sense, 
tor at least the power of digesting food and exerting forces 
which are the marks of animal nature. 

* It is doubtfully true that all metals possess metallic lustre« 
and chemists would find it very difiicnlt to give any consisteiil 
explanation of their use of the name ; but the statements hi thi 
tat are sufficiently true to furnish an example. 
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It is desirable to state here that this distinction of 
extension and intension has been explained by logi- 
cians under various forms of expression. It is the pe« 
culiar misfortune of the science of logic to have a supeiv 
Quity of names or synonyms for the same idea. Thus the 
Intension of a term is synonymous with its compr«lioii« 
tfon, or connotation, or depth; while the extension is 
synonymous with the denotation or breadth. This may 
be most clearly stated in the form of a scheme: — 

The extension, extent, /he intension, intent, 

breadth, denotation, do- depth, connotation, or im- 

main, sphere or application plication of a name con- 

of a name consists of the sists of the qualities the 

individual things to which possession of which by those 

the name applies, things is implietL 

Of these words, denotation and connotation are employed 
chiefly by Mr J. S. Mill among modem logical writers, 
and are very apt for the purpose. To denote is to mark 
dawHy and the name marks the things to which it may be 
applied or affixed; thus metal denotes gold, silver, cop- 
per, &C. To connote is to mark along with (Latin coHy 
together; notare^ to mark), and the connotation accord- 
ingly consists of the qualities before described, the pos- 
session of which is implied by the use of the name metal 
When we compare different but related terms we may 
observe that they differ in the quantity of their extension 
and intensioa Thus the term element has a greatei 
extension of meaning than metaly because it includes in 
its meaning all metals and other substances as weU. 
But it has at the same time less intension of meaning; 
for among the qualities of a metallic substance must be 
found tiie qualities of an element, besides the othet 
qualities peculiar to a metaL If again we compare the 
terms metal and malleable metaly it is apparent fhat th« 
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latter term does not include the metals antimony, arsenic^ 
and bismuth, which are brittle substances. Hence nuU^ 
UabU metal is a term of narrower meaning in extension 
than metal ; but it has also deeper meaning in intension, 
because it connotes or implies the quality of malleability 
m addition to the general qualities of a metaL IVhiU 
malleable metal is again a narrower term in extension 
because it does not include gold and copper ; and I can 
go on narrowing the meaning by the use of qualifying ad- 
jectives until only a single metal should be denoted by 
the tenn. 

The reader will now see clearly that a general law of 
great importance connects the quantity of extension ai»d 
the quantity of intension, viz. — As the intension of a term 
is Inereased fhe extension la decreased. It must not be 
supposed, indeed, that there is any exact proportion be- 
tween the degree in which one meaning is increased and 
the other decreased. Thus if we join the adjective red to 
metal we narrow the meaning much more than if we join 
the adjective whiter for there are at least twelve times 
as many white metals as red. Again, the term white 
man includes a considerable fraction of the meaning of 
the term man as regards extension, but the term blind 
man only a small fraction of the meaning. Thus it is 
obvious that in increasing the intension of a terra we ma> 
decrease the extension in any degree. 

In understanding this law we must carefully discrimi- 
nate the cases where there is only an apparent increase of 
the intension of a term, from those where the increase ia 
real If I add the term elementary to metaly I shall not 
really alter the extension of meaning, for all the metals 
ire elements; and the elementary metals are neither 
more nor less numerous than the metals. But then the 
intension of the term is really unaltered at the same time; 
for the quality of an element is really found among the 
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qualities of metal, and it is superfluous to specify it ovei 
again. A quality which belongs invariably to the whole 
of a class of things is commonly called a property of the 
class (see Lesson xii.), and we cannot quaUfjr or restrict 
m term by its own property. 

This is a convenient place to notice a distinction bC" 
cween terms into those which are ooonotative and thoM 
which are noii-oonnotatlv«, the latter consisting of the 
terms which simply denote things without impl3ring any 
knowledge of their qualities. As Mr Mill considers this 
distinction to be one of great importance, it will be well 
to quote his own words*: — 

"A non-connotative term is one which signifies a sub- 
ject only, or an attribute only. A connotative term is 
one which denotes a subject, and implies an attribute. 
By a subject is here meant anything which possesses 
attributes. Thus John, or London, or England, are 
names which signify a subject only. Whiteness, length, 
virtue, sigpiify an attribute only, ^^one of these names, 
therefore, are connotative. But white^ lof^g^ virtuous^ 
are connotative. The word white denotes all white 
things, as snow, paper, the foam of the sea, &c, and 
implies, or, as it was termed by the schoolmen, connotes 
the attribute whiteness. The word white is not predi- 
cated of the attribute, but of the subjects, snow, &c. ; but 
when we predicate it of them, we imply, or connote^ that 
the attribute whiteness belongs to them 

''All concrete general names are coi^notative. The 
word man^ for example, denotes Peter, James, John, and 
an indefinite number of other individuals, of whom, taken 
as a class, it is the name. But it is applied to them, be* 
canse the>- possess, and to signify that they possess,, ce^ 

* Sfdem 0f Logic, Vol. i. p. 31* ^th ed. Book L Chap. U 

Is 
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tain attributes. • . . What we call men, are the subjects, 
ihe individual Styles and Nokes ; not the qualities by 
which their humanity is constituted. The fiame therefore 
is said to signify the subjects directly, the attributes t»> 
Urtetly; it denotes the subjects, and implies, or involves^ 
or indicates, or, as we shall say henceforth, connotesy the 
Attributes. It is a connotative name .... 

*' Proper names are not connotative : they denote the 
individuals who are called by them ; but they do not indi- 
cate or imply any attributes tis belonging to those indivi- 
duals. When we name a child by the name Paul, or a dog 
by the name Caesar, these names are simply marks used 
to enable those individuals to be made subjects of dis- 
coenei It may be said, indeed, that we must have had 
some reason for giving them those names rather than 
any others ; and this is true ; bat the name, once given, is 
mdependent of the reason. A man may have been named 
John, because that was the name of his father ; a town 
may have been named Dartmouth, because it is situ- 
ated at the mouth of the Dart But it is no part of the 
signification of the word John, that the father of the per- 
son so called bore the same name ; nor even of the word 
Dartmouth to be situated at the mouth of the Dart If 
sand should choke up the mouth of the river, or an earth • 
quake change its course, and remove it to a distance from 
the town, the name of the town would not necessarily be 
changed.** 

I quote this in Mr Mill's own words, because though 
it expresses most clearly the view accepted by Mr Mill 
ind many others, it is nevertheless probably erroneous^ 
The connotation of a name is confused with the etymo- 
logical meaning, ar the circumstances which caused it to 
be affixed to a thing. Surely no one who uses the name 
England, and knows what it denotes, can be ignorant of 
the peculiar quahties and circumstances of the country, 
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and these form the connotation of the term. To any on« 
who knows the town Dartmouth the name must imply ths 
possession of the circumstances by which that town is cha- 
racterised at the present time. If the river Dart should be 
destroyed or removed, the town would so far be altered, 
and the signification of the name changed. The name 
would no longer denote a town situated on the Dart, but 
one which -w^^ formerly situated on the Dart, and it would 
be by a mere historical accident that the form of the name 
did not appear suitable to the town. So again any proper 
oame such as John Smith, is almost without meaning until 
we know the John Smith in question. It is true that the 
name alone connotes the fact that he is a Teuton, and 
is a male ; but, so soon as we know the exact individual 
it denotes, the name surely implies, also, the peculiar fea- 
tures, form, and character, of Uiat individual In fact, as 
it is only by the peculiar qualities, features, or circum- 
stances of a thing, thai we can ever recognise it, no name 
could have any fixed meaning unless we attached to it, 
mentally at least, such a definition of the kind of thing 
denoted by it, that we should know whether any given 
thing was denoted by it or not. If the name John Smith 
does not suggest to my mind the qualities of John Smith, 
how shall I know him when I meet him? for he certainly 
does not bear his name written upon his brow *. 

This, however, is quite an undecided question; and 
as Mr Mill is gmerally considered the best authority upon 
the subject, it may be well for the reader provisionally to 
accept his opinion, that singular or proper names are 
Don-connotative, and all concrete general names are con- 
DotativcL Abitraet names, on the other hand, can hardly 

* Further objections to Mr Mill's views oo this point wiB 
bt iMmd in Mr Shedden's Elements ^ Logic. London, 1864 
»i4.Ac. 
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possess connotation at all, for as they already denote th« 
attributes or qualities of something, there is nothing left 
jvhich can form the connotation of the name. Mr Mill, 
indeed, thinks that abstract names may often be consi* 
dered connotative, as when the name/auU connotes the 
attribute of hurtfiilness as belonging to fault But U 
fault is a true abstract word at all I should regard hurt- 
fiilness as a part of its denotation ; I am inclined to think 
ihsx faultiness is the abstract name, and that faultis gene- 
rally used concretely as the name of a particular action or 
thing that is faulty, or possesses faultiness. But the sub- 
ject cannot be properly discussed here, and the reader 
snould note Mr Mill's opinion that abstract names are 
usually non-connotative, but may be connotative in some 
cases. 

The subject o^ Extension and Intension may be par- 
sued in Hamilton's Lectures on Logic^ Lect vill. j 
or in Thomson's Laws of Thought^ Sections 48 to 
52. It is much noticed in Spalding's Logic (Enqr- 
dopaedia Britannica, 8th ed.). 



LESSON VI. 

THE GROWTH OF LANGUAGE. 

Words, we have seen, become equivocal in at least three 
different ways — ^by the accidental confusion of different 
words, by the change of meaning of a word by iti 
habitual association with other things than its original 
meaning, and by analogical transfer to objects of a similar 
nature. We must however consider somewhat more 
dotely certain changes in language which arise out of the 



d by Google 



rt] THE GROWTH OF LANGUAGE. 45 

last cause, and which axe in constant progress. We can 
ahnost trace in fact ^e way in which language is created ' 
and extended, and the subject is to the logician one of a 
highly instructive and important character. There are 
two great and contrary processes which modify language 
%s follows : — 

1. CtainerallBatlon, by which a name comes to be 
applied to a wider class of objects than before, so thai 
the extension of its meaning is hicreased, and the inten- 
sion diminished. 

2. SpedallBatloii, by which a name comes to be re- 
stricted to a narrower class, the extension being decrease^ 
and the intension increased. 

The first change arises in the most obvious manner, 
from our detecting a resemblance between a new object, 
which is without a name, and some well-known object 
To express the resemblance we are instinctively led to 
apply the old name to the new object. Thus we are well 
acquainted with glass^ and, if we meet any substance 
having the same glassy nature and appearance, we shall be 
apt at once to call it a kind of glass ; should we often meet 
with this new kind of glass it woula probably come to share 
the name equally with the old and original kind of glass. 
The word cocU has undergone a change of this kind ; ori- 
ginally it was the name of charked or charred wood, which 
was the principal kind of fuel used five hundred years aga 
As mineral coal came into use it took the name from the 
former fuel, which it resembled more nearly than any- 
thing else, but Was at first distinguished as sea-coal or 
pitH:oal. Being now far the more common of the two, it 
has taken the simple name, and we distinguish charred 
wood as charcoal. Paper has undergone a like change ; 
originally denoting the papyrus used in the R9man Em- 
pire, it was transferred to the new writing material made 
of cotton or linen rags, which was introduced at a quite 
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uncertain period. The word character is interesting oi 
account of its logical employment ; the Greek xop^^^n^^ 
denoted strictly a tool for engraving, but it became trans- 
ferred by association to the marks or letters engraved 
with it, and this meaning is still retained by the word when 
we speak of Greek characters y Arabic characters^ L e. figures 
or letters. But inasmuch as objects often have natural 
marks^ signs, or tokens, which may indicate them as weU 
as artificial characters, the name was generalized, and now 
means any pectdiar or distinctive mark or quality by which 
an object is easily recognised. 

Changes of this kind are usually effected by no parti- 
cular person and with no distinct purpose, but by a sort 
of unconscious instinct in a number of persons using the 
name. In the language of science, however, changes are 
often made purposely, and with a clear apprehension of 
the generalization implied. Thus soap in ordinary life 
is applied only to a compound of soda or potash with 
fat ; but chemists have purposely extended the name 
so as to include any compound of a metallic salt with a 
fatty substance. Accordingly there are such things as 
lime-soap and lead-soap, which latter is employed in 
making common diachylon plaster. Alcohol at first de- 
noted the product of ordinary fermentation commonly 
called spirits of wine, but chemists having discovered that 
many other substances had a theoretical composition 
closely resembling spirits of wine, the name was adopted 
for the whole class, and a long enumeration of different 
kinds of alcohols will be found in Dr Roscoe's lessons 
on chemistry. The number of known alcohols is likewise 
subject to indefinite increase by the progress of discovery. 
Every one of the chemical terms acid, alkali, metal, alloy, 
earth, ether, oil, gas, salt, may be shown to have under* 
gone great generalizations. 

In other sciences there is hardly a less supply of 
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Instances. A lens originally meant a lenticular shaped 
or double convex piece of glass, that being the kind of 
glass most frequently used by opticians. But as glasses 
of other shapes came to be used along with lenses^ the 
name was extended to concave or even to perfectly flat 
pieces of glass. The words lever, plane, cone, cylhider, 
arc, conic section, curve, prism, magnet, pendulum, ray, 
light, and many others, have been similarly generalized 

In common language we may observe that even 
proper or singular names are often generalized, as when 
in the time of Cicero a good actor was called a Roscius 
after an acior of preeminent talent The name Csesar 
was adopted by the successor of Julius Caesar as an official 
name of the Emperor, with which it gradually became 
synonymous, so that in the present day the Kaisers of 
Austria and the Czars of Russia both take their title from 
Oesar. Even the abstract name Caesarism has been 
formed to express a kind of imperial system as established 
by Caesar. The celebrated tower built by a king of 
Egypt on the island of Pharos, at the entrance of the 
harbour of Alexandria, has caused lighthouses to be called 
pharesin French, and pharos in obsolete English. From 
the celebrated Roman General Quintus Fabius Maximus 
any one who avoids bringing a contest to a crisis is said 
to pursue a Fabian policy. 

In science also singular names are often extended, as 
when the fixed stars are called distant suns^ or the com- 
panions of Jupiter are called his moons. It is indeed one 
theory, and a probable one, that all general names were 
created by the process of generalization going on in the 
early ages of human progress. As the comprehension d 
general notions requires higher intellect than the appre- 
hension of singular and ccmcrete things, it seems natund 
that names should at first denote individual objects, and 
should afterwards be extended to classes. We have a 
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glimpse of this process in the case of the Australian nativob 
who had been accustomed to call a large dog Cadli^ but 
when horses were first introduced into the country they 
adopted this name as the nearest description of a horse 
A very similar incident is related by Captain Cook*oi the 
natives of Otaheite. It may be objected, however, that a 
certain process of judgment must have been exerted before 
the suitability of a name to a particular thing could have 
been perceived, and it may be considered probable that 
specialization as well as generalization mdst have acted 
in the earliest origin of language much as it does at 
present. 

Spedallsatloii is an exactly opposite process to gene 
ralization and is almost equally important It consists in 
narrowing the extension of meaning of a general name, so 
that it comes to be the name only of an individual or a 
minor part of the original class. It is thus we are fur- 
nished with the requisite names for a multitude of new 
implements, occupations and ideas with which we deal in 
advancing civilization. The name physician is derived 
from the Greek 0v(r» -ik natural, and <^vo-ir, nature, so that 
it properly means one who has studied nature, especially, 
the nature of the human body. It has become restricted, 
however, to those wh6 use this knowledge for medical 
piuposes, and the investigators of natural science bave 
been obliged to adopt the new name physicist. The name 
naturalist has been similarly restricted to those who study 
animated nature. The name surgeon originally meant 
handicraftsman, being a corruption of chirurgeon^ derived 
from the Greek x^^povpyos, hand-worker. It has long been 
specialized however to those who perform the mechanical 
parts of the sanatory art. 

Language abounds with equally good examples. Min- 
ister originally meant a servant, or one who acted as a 
minor of another. Now it often means specially the moat 
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important man in the kingdom. A chancellor was a derk 
or even a door-keeper who sat in a place separated by 
bars or cancelli in the offices of the Roman Emperor's 
palace ; now it is always the name of a high or even the 
highest dignitary. Peer was an equal (Latin, Fai^ and 
ire still speak of being tried by our peers ; but now, by the 
strange accidents of language, it means the few who are 
miperior to the rest of the Queen's subjects in rank. 
Deacon, Bishop, Clerk, Queen, Captain, General, are all 
words which have undergone a like process of specializa- 
tion. In such words as telegraph, rail, signal, station, 
and many words relating to new inventions, we may 
trace the progress of change in a lifetime. 

One effect of this process of specialization is very soon 
to create a difference between any two words which happen 
from some reason to be synonymous. Two or more words 
are said to be synonymous (from the Greek oi/y, with, and 
^vo/io, name) when they have the same meaning, as in the 
case, perhaps, of teacher and instructor, similarity and 
resemblance, beginning and conmiencement, sameness 
and identity, hypothesis and supposition, intension and 
comprehension. But the fact is that words commonly 
* called synonymous are seldom perfectly so, and there are 
almost always shades of difference in meaning or use, 
which are explained in such works as Crabb's English 
S/fumyms, A process called by Coleridge desynonsmil. 
ntion, and by Herbert Spencer differentiation, is alwayt 
going on, which tends to specialize one of a pair of 
synonymous words to one meaning and the odier to 
another. Thus wave and billow originally meant exactly 
the same physical effect, but poets have now appropriated 
the word 'bOlow,' whereas wave is used chiefly in practical 
And scientific matters. Undulation is a third synonym, 
which will probably become the sole scientific term for 
• mvnt in course of time Cab was originally a mere 
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abbrevintion of cabriolet, and therefore of similar meaning^ 
but it is now specialized to mean almost exclusively a 
hackney cab. In America car is becoming restricted to 
the meaning of a railway car. 

It may be remarked that it is a logical defect in v 
Ittignage to possess a great number of synonymous terms, 
since we acquire the habit of using diem indifferent^ 
without being sure that they are not subject to ambigoitiet 
and obscure differences of meaning. The English lan- 
g^ge is especially subject to the inconvenience of having 
a complete series of words derived from Greek or Latin 
roots nearly synonymous with other words of Saxon or 
French origin. The same statement may, in £sict, be 
put into Saxon or classical English; and we often, as 
Whatdy has well remarked, seem to prove a state- 
ment by merely reproducing it in altered language. The 
rhetorical power of the language may be increased by the 
'X>piousness and variety of diction, but pitfalls are thus 
prepared for all kinds of fallacies. (See Lessons xx 
and XXI.) 

In addition to the effects of generalizatioa and speci- 
alization, vast additions and changes are made in lan- 
guage by the process of analogous or metaphorloal sxten. 
slon of the meaning of words. This change may be said, 
no doubt, to consist in generalization, since there must 
always be a resemblance between the new and old appli- 
cations of the temL But the resemblajice is often one of 
a most distant and obscure kind, such as we should call 
analogy rather than identity. All words used metapho 
rically, or as similitudes, are cases of this process oi ex 
•ension. The name mstaplioir is derived from the Greek 
words yi^ra^ over, and <f>€p€w, to carry ; and expresses ap- 
parently the transference of a word from its ordinary to a 
peculiar purpose. Thus the old similitude of a ruler to 
the pilot of the vessel Rives rise to many metaphors as 
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In speaking of the Prime Minister being at the Hekn ol 
the State. The word governor, and all its derivatives, is, 
in faxXi one result of this metaphor, ))eing merely a corrupt 
form oi guberruUor^ steersman. The words compass, pole 
itar, ensign, anchor, and many others connected with na> 
rigation, are constantly used in a metaphorical manner. 
Prom the use of horses and hunting we derive another 
•et of metaphors ; as, in taking the reins of government, 
overturning the government, taking the bit between the 
teeth, the Government Whip, being heavily weighted, Ac. 
No doubt it might be shewn that every other important 
occupation of life has famished its corresponding stock 
of metaphors. 

It is easy to shew, however, that this process, besides 
going on consciously at the present day, must have acted 
throughout the history of language, and that we owe to 
it almost all, or probably all, the words expressive of re- 
fined mental or spiritual ideas. The very word spirit^ now 
the most refined and immaterial of ideas, is but the Latin 
spiriiusj a gentle breeze or breathing; and inspiration, 
esprit, or wit, and many other words, are due to this me- 
taphor. It is truly curious, however, that almost all the 
words in different languages denoting mind or soul imply 
the same analogy to breath. Thus, soul is from the 
Gothic root denoting a strong wind or storm ; the Latin 
words animus and anima are supposed to be connected 
with the Greek Sy€fios, wind; yfrvxn is certainly derived 
from ^fri^M, to blow ; irptvfAo, air or breath, is used in the 
New Testament for Spiritual Being ; and our word ghosi 
has been asserted to have a similar origin. 

Almost all -the terms employed in mental philosophy 
K metaphysics, to denote actions or phenomena of mind, 
are ultimately derived from metaphors. Apprehension is 
die putting forward of the hand to take anything ; com- 
nrehension is the taking of things together in a handful ' 

4—2 
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Atension is the spreading out; intention, the bending to*, 
explication, the unfolding; application, the folding to; 
conception, the taking up together ; relation, the carrying 
back ; experience is the thoroughly going through a thing ; 
difference is the carrying apart ; deliberation, the weighing 
out ; interruption, the breaking between ; proposition, the 
placing before; intuition, the seeing into; and the Ust 
anight be almost indefinitely extended. Our Eng^sh 
iiame for reason, the understanding, obviously con^ns 
some physical metaphor which has not been fully ex- 
plained ; with the Latin intellect there is also a metaphor. 

Every sense gives rise to words of refined meaning ; 
sapience, taste, insipidity, gotit, are derived from the sense 
of taste ; sagacity, from the dog's extraordinary power of 
smell ; but as the sense of sight is by far the most acute 
and intellectual, it gives rise to the larger part of lan- 
guage ; clearness, lucidity, obscurity, haziness, perspicuity, 
and innumerable other expressions, are derived from thit 
sense. 

It is truly astonishing to notice the power which lan- 
guage possesses by the processes of generalization, speci- 
alization, and metaphor, to create many words from one 
single root Prof. Max MUller has given a remarkable 
instance of this in the case of the root specy which means 
sights and appears in the Aryan languages, as in the San« 
scrit spas^ the Greek a-Karrofiai, with transposition of con- 
sonants, in the Latin specioy and even in the English spy. 
The following is an incomplete list of the words deve- 
loped from this one root ; species, special, especial, speci- 
men, spice, spicy, specious, speciality, specific, specializa- 
tion, specie (gold, or silver), spectre, specification, spec 
tacle, spectator, spectral, spectrum, speculum, specular, 
■peculation. The same root also enters into composi« 
don with various prefixes; and we thus obtain a series 
•f words, suspect, aspect, circumspect, expect, inq^ecti 
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prospect, respect, retrospect, introspection, conspicuouM, 
perspicuity, perspective; with each of which, again, a 
number of derivatives is connected. Thus, from suspect, 
we derive suspicion, suspicabl^ suspicious, suspiciously^ 
suspiciousness. I have estimated that there are in ad] 
•t least 246 words, employed at some period or other is 
the English language which undoubtedly come fiom the 
one root spic* 

J. S. Mill's Logic^ Book iv. Chap. 1. ' On the Natural 
History of the Variations in the Meanings of Termsl* 
Archbishop Trendi, On thi Study of Words. 
Max MQller, Ltctuns on the Saenci ofLtmgtuigg. 



LESSON VIL 
LEIBNITZ ON KNOWLEDGE. 

IH treating of terms it is necessary that we should clearly 
understand what a perfect notion of the meaning of a 
term requires. When a name such as monarchy or HviU' 
wation, or autonomy is used, it refers the mind to some 
thing or some idea, and we ought if possible to obtain 
a perfect knowledge of the thing or idea before we use 
the word. In what does this perfect knowledge consist ? 
What are its necessary characters? This is a question 
which the celebn^ted mathematician and philosopher 
Leibnitz attempted to answer in a small treatise or tract 
first published, in the year 1684. This tract has been the 
^is of what is given on the subject in several recent 
Vks on Logic, and a complete translation of the trad 
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has been appended by Mr Baynes to his translation ol 
the Port RoyeU Logic, As the remarks of Leibnitz liim> 
self are not always easy to understand, I will not confine 
myself to his exact words^ but will endeavour to give the 
simplest possible statement of his vie¥rs, according as 
diey have been interpreted by Dr Thomson or Sir W. 
Hamilton. 

Knowledge is either obscure or dear; either confused 
or distinct; either adequate or inadequate; and lastly 
either symbolical or intuitive. Perfect knowledge must 
be dear, distinct, adequate and intuitive ; if it fails in any 
one of these respects it is more or less Imperfect. We 
may, therefore, classify knowledge as in the fbUowing 
scheme* — 

Knowledge. 



dear. Obecun 


Distinct 


Confused. 


Adequate. 


Inadequate. 


Intuitive^ 
Perfect. 


SymbolicaL 



A notion, that is to say our knowledge of a thingy ii 
tfbsonre when it does not enable us to recognize the thing 
again and discriminate it from all other things. We 
have a dear notion of a rose and of most conmion flowers 
because we can recognise them with certainty, and do not 
confuse them with each other. Also we have a dear 
notion of any of our intimate friends or persons whom we 
habitually meet, because we recognise them whenever we 
see them with the utmost certainty and without hesita- 
tion. It is said that a shepherd acquires by practice a 
clear notion of each sheep of his flock, so as to enable 
him to sini^e out any one separatdy, and a keeper ol 
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Hounds learns the name and character of each homdi 
iirhile other persons have only an obscure idea of the 
hounds generally, and could not discriminate one from 
the other. But the geologist cannot give a clear idea cA 
what sandstone, conglomerate, or schist, or slate, or trap 
rock consists, because different rocks vary infinitely in 
degree and character, and it is often barely possible to 
say whether a rock is sandstone or conglomerate, schist 
or slate, and so on. In the lower forms of life the natu- 
ralist hardly has a clear notion of animal life, as distin- 
guished from vegetable life; it is often difficult to decide 
whether a protophyte should be classed with animals or 
plants. 

Qear knowledge, again, is oonfUsad, when we cannot 
distinguish the parts and qualities of the thing known, 
and can only recognise it as a whole. Though any one 
instantly knows a friend, and could discriminate him from 
an other persons, yet he would generally find it impos- 
sible to say how he knows him, or by what marks. He 
could not describe his figure or features, but in the very 
roughest manner. A person unpractised in drawing, who 
attempts to delineate even such a familiar object as i 
horse or cow, soon finds that he has but a confused notion 
of its form, while an artist has a distinct idea of the form 
of every limb. The chemist has a distinct as well as a 
dear notion of gold ai d silver, for he can not only teD 
with certainty whether any metal is really gold or silver, 
but he can specify and describe exactly the qualities by 
which he knows it ; and could, if necessary, mention a 
great many other qualities as welL We have a very dis* 
tinct notion of a chess-board, because we know it consists 
of 64 square spaces; and all our ideas of geometrical 
figures, such as triangles, circles, parallelograms, squaresi 
pentagons, hexagons, &c. are or ought to be perfectly dis- 
tinct But when we talk of a constUutUmal ^ov*vMtmgt^ 
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tx a civUtMid nadon, we hare only the vaguest idea oi 
irHat we mean. We cannot say exactly what is requisite 
to make a Government constitutional, without including 
also Governments which we do not intend to indude; 
ind so of civilized nations; these terms have neither dis- 
tinct nor clear meanings. 

It is to be remarked that no simple idea, such as that 
of red colour^ can be distinct in the meaning here in* 
tended, because nobody can analyse red colour, or de- 
scribe to another person what it is. A person who has 
been blind from birth cannot be made to conceive it ; and 
it is only by bringing an actual red object before the eye 
that we can define its character. The same is generally 
true of all simple sensations, whether tastes, smells, co- 
lours, or sounds; these then may be clearly known, but 
not distinctly^ in the meaning which Leibnitz gives to this 
word. 

To explain the difference which Leibnitz intended to 
denote by the names adequate and Inadequate, is not 
easy. He says, ''When everything which enters into a 
distinct notion is distinctly known, or when the last ana- 
lysis is reached, the knowledge is adoquate, of which I 
scarcely know whether a perfect example can be offered 
—the knowledge of numbers, however, approaches near 
to it" 

To have adequate knowledge of things, then, we must 
not only distinguish the parts which make up our notion 
of a thing, but the parts which make up those parts. For 
instance, we might be said to have an adequate notion ol 
a chess-board, because we know it to be made up of 64 
squares, and we know each of those squares distincUy, 
because each is made up of 4 equal right lines, Joined 
at right angles. Nevertheless, we cannot be said to have 
a distinct notion of a straight line, because we cannot well 
icfine it, or resolve it into anything simpler. To be oom 
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oletdy adequate, our knowledge ought to admit of analysii 
after analysis ad infinitum^ so that adequate knowledge 
would be impossible. But, as Dr Thomson remarks, wc 
may consider any knowledge adequate which carries tlu 
analysis sufficiently far for the purpose in view. A me^ 
chanist, for instance, has adequate knowledge of a m& 
chine, if he not only know its several wheels and parts, 
out the purposes, materials, forms, and actions of those 
parts; provided again that he knows all the mechanical 
properties of the materials, and the geometrical properties 
of the forms which may influence the working of the 
machine. But he is not expected to go on still further and 
explain why iron or wood of a particular quality is strong 
or brittle, why oil acts as a lubricator, or on what ajuoms 
the principles of mechanical forces are founded. 

Lastly, we must notice the very important distinction 
of iymbolioal and IntnltlTe knowledge. From the orig^al 
meaning of the word, Intuitive would denote that which 
we gain by suing (Latin, intuear^ to look at), and any 
knowledge which we have directly through ^e senses, 
or by immediate communication to the mind, is called 
i$UuiHv4. Thus we may learn intuitively what a square 
or a hexagon is, but hardly what a chiliagon, or figure of 
U)oo sides, is. 

We could not tell the difference by sight of a figure 
of 1000 sides and a figure of looi sides. Nor can we 
ftnagine any such figure completely before the mind. It 
is known to us only by name or symbolically. All large 
numbers, such as those which state the velocity of light 
(i86/xx> miles per second), the distance of the sun 
(91,000^000 miles), and the like, are known to us only by 
symbols, and they are beyond our powers of imagination. 

Infinity is known in a similar way, so that we can in 
an intellectual manner become acquainted with that tA 
which our senses could never inform us. We speak also 
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of nothingy of zerc^ of that which is self-contradkUry^ 
of the non-existeniy or even of the unthinkable or incen- 
ttivabUy although the words denote what can never be 
realized in the mind and still less be perceived through 
the senses intuitively, but can only be treated in a merely 
symbolical way. 

In arithmetic and algebra we are chiefly occupied 
with symbolical knowledge only, since it is not necessary 
in working a long arithmetical question or an algebraical 
problem that we should realise to ourselves at each step 
the meaning of the numbers and symbols. We learn 
from algebra that if we multiply together the sum and 
difference of two quantities we get the difference of the 
squares ; as, in symbols 

fvliich is readily seen to be true, as follows * 

In the above we act darkly or symbolically, using the 
tetters a and b according to certain fixed rules, without 
knowing or caring what they mean ; and whatever mean- 
ing we afterwards give to a and b we may be sure the 
process holds good, and that the conclusion is true with- 
out going over the steps again. 

But in geometry, we argue by intuitive perception dL 
the truth of each step, because we actually employ a re-» 
presentation in the mind of the figures in question, and 
satisfy ourselves that the requisite properties are really 
possessed by the figures. Thus the algebraical truth 
fSbamn above in symbols may be easily proved to hold tnM 
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(A lines and rectangles contained under those Knes, as a 
corollary of the 5th Prop, of Euclid's Second Book. 

Much might be said concerning the comparative aid> 
vantages of the intuitive and symbolical methods. The 
latter is usually much the less laborious, and gives the 
most widely applicable answers ; but the symbolical sel- 
dom or never gives the same command and cmnprehen- 
sion of the subject as the intuitive method. Hence the 
study of geometry is always indispensable in education, 
although the same truths are often more readily proved 
by algebra. It is the peculiar glory of Newton that he 
was able to explain the motions of the heavenly bodies 
by the geometric or intuitive method; whereas the great- 
est of his successors, such as Lagrange or Laplace, have 
treated these motions by the aid of symbols. 

What is true of mathematical subjects may be applied 
to all kinds of reasoning; for words are symbols as much 
as Ay By C, or x^ y^ Xy and it is possible to argue with 
words without any consciousness of their meaning. Thus 
if I say that ^ selenium is a dyad element, and a dyad 
element is one capable of replacing two equivalents of 
hydrogen,* nO one ignorant of chemistry will be able to 
attach any meaning to these terms, and yet any one will 
be able to conclude that " selenium is capable of replacing 
two equivalents of hydrogen." Such a person argues in a 
purely symbolical manner. Similarly, whenever in com- 
mon life we use words, without having in mind at the 
moment the full and precise meaning of the words, we 
possess symbolical knowledge only. 

There is no worse habit for a student or reader to 
acquire than that of accepting words instead of a know* 
ledge of things. It is perhaps worse than useless to read 
a work on natural history about Infusoria, Foraminifera, 
Rotifera and the like, if these names do not convey deai 
images to the mind. Nor can a student who has not 



d by Google 



6o LEIBNITZ ON KNOWLEDGE. [l 

intnessed experiments, and examined the subttances with 
his own eyes, derive any considerable advantage from 
wofks on chemistry and natural philosophy, where he win 
neet with hundreds of new terms which would be to him 
mere empty and confusing signs. On this account we 
should lose no opportunity of acquainting ourselves, by 
means of our senses, with the forms, properties and 
changes of things, in order that the language we employ 
may, as far as possible, be employed Intnitlvtfy, and we 
may be saved from the absurdities and fallacies into 
which we might otherwise fall. We should observe^ in 
short, the advice of Bacon— ^ir consuescen mkui^ 
to accustom ourselves to things themselves, 

Hamilton's Lectures ou Logic. Lect IX. 

hBynes* Port Eoyal Ltgic. Part I. C3ii^ 9^ and Ap> 



LESSON VIIL 

KINDS OF PROPOSITIONS. 

A TXRM Standing alone is not capable of expressing truth; 
it merely refers the mind to some object or class of objects, 
about which something may be afiSimed or denied, but 
about which the term itself does not affirm or deny any- 
thing. **Sun,*' "air,* "table," suggest to every mind 
objects of thought, but we cannot say that " sun is true," 
or "air is mistaken," or "taUe is false." We must join 
words or terms into sentences or propositions before they 
can express those reasoning actions of the mind to whicb 
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truth or falsity may be attributed ''The sun is bright," 
''the air is fresh," " the table is unsteady,** are statements 
which may be true or may be false, but we can certainly 
entertain the question of their truth in any circumst^ces 
Now as the logical term was defined to be any combina 
don of words expressing an act of simple i^;>prehtnsion. 
•o a logical proposition is any combination of words 
esqnessing an act of judgment The proposition is in 
short the result of an act of judgment reduced to the fotm 
of language. 

What the logician calls a proposition the grammarian 
calls a MnteBM. But though every proposition is a sen* 
tence, it is not to be supposed that every sentence is a 
proposition. There are in fact several kinds of sentences 
more or less distinct from a proposition, such at a Sen- 
tence Interrogative or Question, a Sentence Imperative 
or a Command, a Sentence Optative, which expresses a 
wish, and an Exclamatory Sentence, which expresses an 
emotion of wonder or surprise. These kinds of sentence 
may possibly be reduced, by a more or less indirect mode 
of expression, to the form of a Sentence Indicative, which 
is the grammatical name for a proposition ; but until this 
be done they have no proper place in Logic, or at least 
no place which logicians have hitherto sufficiently ex- 
plained. 

The name propoiltton is derived from the Latin wordf 
fr9^ before, and pamo^ I place, and means the laying oi 
placing before any person the result of an act of judg- 
ment Now every act of judgment or comparison must 
involve the two things brought into comparison, and 
every proposition will naturally consist of three parts— 
tfie two terms or names denoting the things compared, 
and the copula or verb indicating the connection between 
dwm, as it was ascertained in the act of judgment Thus 
llw proposition, " Gold is a yellow substance,** expresses 
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' An agreement between gold and certain other substances 
previously called yellow in regard to their colour. Gold 
and yellow substance are evidently the two terms, and u 
the copula. 

It is always usual to call the first term of a propoti* 
tion the rattlMt, since it denotes the underlying^ matter, 
is it were (Latin, sub^ under, and jactum, laid) about 
which something is asserted. The second term is called 
the pr«dioato, which simply means that which is a£Brmed 
or asserted. This name is derived from the Latin pra-^ 
dtcare^ to assert, whence comes the French name prcdi- 
caieur, corrupted into our preacher. This Latin verb is 
not to be confused with the somewhat similar one pre- 
dicere^ which has the entirely different meaning to pre- 
dict or foretelL I much suspect that newspaper writers 
and others, who pedantically use the verb ''to predi 
cate,** sometimes fall into this confusion, and really mean 
to predict^ but it is in any case desirable that a purely 
technical term like predicate should not be needlessly 
introduced into common language, when there are so 
many other good words which might be used. This and 
all other technical scientific terms should be kept to their 
proper scientific use, and the neglect of this rule injures 
at once the language of common life and the language of 
science. 

Propositions are distinguished into two kinds, accord- 
ing as they make a statement conditionally or uncondi- 
tionally. Thus the proposition, ''If metsds are heated 
they are softened,^ is conditional, since it does not make 
an assertion concerning metals generally, but only in the 
circumstances when they become heated. Any circum- 
stance which must be granted or supposed before the 
assertion becomes applicable is a condition. Conditional 
propositions are of two kinds. Hypothetical and Disjunc- 
tive, but their consideration will be best deferred to a . 
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subsequent Lesson (xix). Unconditional proposMoni 
are those with which we shall for some time be solely 
concerned, and these are usually called Oategorloal Pro- 
positions, from the Greek verb can|yop<«» {kaUgar$fi^ to 
assert or affirm). 

The following diagram will conveniently represent the 
classification of sentences and propositions as £ur as wc 
have yet proceeded : — 

f Indicative rCategorical .„ .^,., ., 

aProposition \ Zj.^ . J HypotheticaL 

IntenogXe l^"*^^*«^lDii§«in^ 

Imperative 

Optative 

.Exclamatory 
It is now necessary to consider carefully the several 
kinds of categorical propositions. They are classified 
according to quall^ and according to quaatttj. As re- 
gards quality Uiey are either affirmative or negative ; as 
regards, quantity they are either universal or particular. 

An aflbmattvs proposition is one which asserts a cer- 
tain agreement between the subject and predicate, so that 
the qualities or attributes of the predicate belong to the 
subject The proposition, '^gold is a yellow substance," 
states such an agreement of gold with other yellow sub- 
stances, that we know it to have the colour yellow, as 
wen as whatever qualities are implied in the name sub- 
stanct* A nsgattvs proposition, on the other hand, as- 
serts a difference or discrepancy, so that some at least ol 
the qualities of the predicate do not belong to the sub- 
feet ^ Gold is not easily fusible" denies that the qua- 
lity of being easily fused belongs to gold. 

Propositions are again divided according to quantity 
into untversal and particular propositions. If the propo- 
sition affirms. the predicate to belong to the whole of the 
subject, it is an universal proposition, as in the example 
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" all metals are dements," which affirms that the qoalit) 
of being undecomposahle or of being simple in nature to 
true of all metals. But if we say ^ some meta^ are brit 
tie,** the quality of brittleness is affirmed only of tome 
indefinite portion of the metals, and there is nothing ia 
the proposition to make us sure that any certain metal ii 
brittle. The name particular being derived from the 
diminutive of the Latin pars would naturally signify a 
small party but in logic it must be carefully interpreted as 
signifying any part^ from the smallest fraction up to 
nearly the tdiole. Particular propositions do not include 
cases where a predicate is affirmed of the whole or ol 
none of the suhject, but they include any between diese 
limits. We may accordingly count among particnlar 
propositions all such as the following:— 
, A very few metals are less dense than wata; 

Most elements are metals. 

Many of the planets are comparativdy small bodies. 

Not a few distinguuhed men have had distinguished 



The reader must carefully notice the somewhat subtle 
point explained further on, that the particular proposition 
though asserting the predicate only of a part of iht sub- 
ject, does not deny it to be true of the whole. 

Aristotle, indeed, considered that there were alto- 
gether four kinds of proposition as rq;ards quami^, 
namdjr^ 

'Universal 
Particalai: 
Singular 
.Indefinite. 
The BliiMlar proposition it one iHiidi haa a 
Unn for its subject, as in— 

Socrates was very wisft 
London is a vast dty. 
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But we may £urly consider that a lingular proposition 
is an universal one ; for it clearly refers to the whole d 
die subject, which in this case is a single individual thing. 

bdeflnito or indesignate propositions are those which 
ue devoid of any mark of quantity whatever, so that the 
lofm of words gives us no mode of judging whether the 
predicate is applicable to the whole or only part of the 
subject. Metals are useful^ Comets are subjsct to the law 
Of gravitation^ are indefinite propositions. In reality, 
however, such propositions have no distinct place in 
log^c at all, and the logician caimot properly treat them 
until the tru^ and precise meaning is made apparent 
The predicate must be true either of the whole or of part 
of the subject, so that the proposition, as it stands, is 
dearly incomplete ; but if we attempt to remedy this and 
supply the marlcs of quantity, we overstep the proper 
boundaries of logic and assume ourselves to be acquainted 
with the subject matter or science of which the proposi- 
tion treats. We may safely take the preceding examples 
to mean **some metals are useful" and ^^all comets are 
subject to the law of gravitation,** but not on logical 
grounds. Hence we may strike out of logic altogether 
the class of indefinite propositions, on the understanding 
that they must be rendered definite before we treat them. 
I may observe, however, that in the following lessons I 
shall frequently use propositions in the indefinite form as 
examples, on the understanding that where no sign oi 
quantity appears, the universal quantity is to be assimied. 
It is probable that wherever a term is used alone, it 
ought to be interpreted as meaning the. whole of its clasSi 
But however this may be, we need not recognize the inde- 
inite proposition as a distinct kind ; and singular propo- 
sitions having been resolved into universals, there remaia 
•sly the two kinds, Universal and Particular. 

Remembering now that there are two kinds of pnipi^ 
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dtion as regards quality, and two as regards quantity wi 
shall be able to form altogether four varieties^ thus :— 



Ptoposition 



Universall^^®™?^^* t 
\^ Negative I 



Particular J 



Affirmative I 
Negative 



The vowel letters placed at the right hand are synii 
bols or abbreviated names, which are always used to 
denote the four kinds of proposition; and there will be 
no difficulty in remembering their meaning ^ we observe 
that A and X occur in the Latin verb ajJirmOy I affirm, and 
B and in nego^ I deny. 

There will not generally be any difficulty in referring 
to its proper class any proposition that we meet with in 
writings. The mark of universality usually consists of 
some adjective of quantity, such as a//, every y each^ any^ 
the whole; but whenever the predicate is clearly intended 
to apply to the whole of the subject we may treat the pro- 
position as universaL The signs of a particular proposi« 
tion are the adjectives of quantity, some^ certain^ a few^ 
many, most, or such others as clearly indicate part at 
least. 

The negative proposition is known by the adverbial 
particle nat being joined to the copula ; but in the propo- 
sition By that is the universal negative, we frequently use 
the particle na or nome prefixed to Uie subject Thus, 
'' no metals are compound,** " none of the ancients were 
acquainted with the laws of motion,** are familiar forms iA 
the universal negative. 

The student must always be prepared too to meet with 
misleading or ambiguous forms of expression. Thus the 
proposition, '^ all the metals are not denser than water," 
mil^i be taken as I or •, according as we irterpret h tt 
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mean ''no metals are denser than water,' or "not aD 
the metals," &c., the last of course being the true sense. 
The little adjective few is very subject to a subtle am^ 
biguity of this kind ; for if I say ^fiw books are at once 
learned and amusing/' I may fairly be taken to assert 
that a few books certainly are so, but what I really mean 
to draw attention to is my belief that ^^ike greater num- 
ber of books are not at once learned and amusing." A 
proposition of this kind is generally to be classed rathet 
as than I. The word some is subject to an exactly 
similar ambiguity between some but not all^ and some at 
Uasty it may be all; the latter appears to be the correct 
interpretation, as shewn in the following lesson (p 79). 

As propositions are met with in ordinary languagv 
they are subject to various inversions and changes of the 
simple logical form. 

(i) It it not uncommon, especially in poetry, to find 
the predicate placed first, for ^e sake of emphasis 01 
variety ; as in '^ Blessed are the merciful ;" " Comes some- 
thing down with eventide f ^ Great is Diana of the Ephe- 
sians." There is usually no difficulty in detecting such 
an inversion of the terms, and the sentence must then 
be reduced to the regular' order before being treated is 
logic. 

(2) The subject may sometimes be mistaken for the 
predicate when it is described by a relative clause, stand- 
ing at the end of the sentence, as in ''no one is free who 
is enslaved by his appetites." Here free is evidently 
the predicate, although it stands in the middle of the 
sentence, and "one who is enslaved by his appetites" 
\m the real subject This proposition is evidently of tlie 
form E. ^ 

Propositions are also expressed in various modes dif- 
fering firom the simple logical order, and some of Hm 
different kinds which arise must be noticed. 
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liflliMlTd- propotiticmt contain some words, such at 
pnfyf alone, none bmi^ which limit the predicate to the 
subject Thus, in '^elements alone are metals," we are 
informed that the predicate ^ metal" cannot be applied to 
anything except "elements," but we are not to uncierstand 
chat ''all elements are metals." The same meaning ia 
expressed by *' none but elements are metals ;" or, agail^ 
by ''all that are not elements are not metalsf and this we 
shall see in the next lesson is really equivalent to ^all 
metals are dements." Arguments which appear Cdlacions 
at first sight will often be found correct when they con- 
tain exclusive propositions and these are properly inter- 
preted. 

Bxo«ptlTe propositions affirm a predicate of all the 
subject with the exception of certain defined cases, to 
which, as is implied, the predicate does not belong; Thus, 
" all the planets, except Venus and Mercury, are beyond 
the earth's orbit,' is a proposition evidently equivalent to 
two, vis. that Venus and Mercury are not beyond the 
earth's orbit, but that the rest are. If the exceptions 
are not actually specified by name an exceptive proposi- 
tion must often be treated as a particular one. For il 
1 say " all the planets in our system except one agree with 
Bode's law," and do not give the name of that one except 
don, the reader cannot, on the ground of the proposition, 
assert of any planet positively that it does agree with 
Bode's law. 

Some propositions are distinguished as exj^Usatlve or 
SBssntlsl, because they merely affirm of their subject a 
predicate which is known to belong to it by all who can 
define the subject. Such propositions merely unfold 
what is already contained in the subject. " A parallelo- 
gram has four sides and four angles," is an explicative of 
essential proposition. " London, which is the capital ol 
l^^giaiui^ it the largest dty of Europe," contains two pro> 
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positions ; of which one merely directs our attendoa to 
a fact which all may be supposed to know, vi& that 
London is the capital of England. 

AmpUatlTd propositions, on the other hand, joia a 
new predicate to die subject Thus to those who do nol 
know the comparative sizes of cities in Europe, the last 
nample contains an ampliative proposition. The greater 
number of propositions are of this kind. 

Tautdlocons or Ttolstlo propositions are those which 
merely afifirm the subject of itself, and give no informa* 
lion whatever; as in, '^ whatever is, is;" ^what I havii 
written, I have written.'* 

It is no part of formal Logic to teach us how to inter- 
pret the meanings of sentences as we meet them on writ- 
ings; this is rather the work of the granmiarian and 
philologist Logic treats of the relations of the different 
propositions, and the inferences which can be drawn from 
them; but it is nevertheless desirable that the reader 
should acquire some familiarity with the real logical 
meaning of conventional or peculiar forms of expression, 
and a number of examples will be found at the end of 
the book, which the reader is requested to classify and 
treat as directed. 

In addition to the distinctions already noticed it has 
long been usual to distinguish propositions as they are 
rars or modaL The pure proposition simply asserts that 
the predicate does or does not belong to the subject, while 
the modal proposition states this cum modo^ or with an 
intimation of the mode or manner in which the predicate 
bdongs to the subject. The presence of any adverb ol 
* time, place, manner, degree, &c^ or any expression equi- 
valent to an adverb, confers modality on a proposition. 
"Error is always in haste;'' "justice is ever equal;* **a 
perfect man ought always to be conquering himself,* ai« 
tnmples of modal propositions in this acceptation «i 



d by Google 



7b KINDS OF PROPOSITIONS. [lkss 

the nmme. Other logicians, however, have adopted a 
different view, and treat modalltr as consisting in the 
«0gTM of otrtalnty or prohalUllty with which a judgment 
is made and asserted. Thus, we may say, '' an equilateral 
triangle is fucessarify equiangular;" ''men are generally 
trustworthy f **b, falling barometer /r^^^/^^ indicates a 
coming storm;* ''Aristotle's lost treatises may possibly be 
recovered f and all these assertions are made with a dif- 
ferent dq^ree of certainty or modality. Dr Thomson is 
no doubt right in holding that the modality does not 
affect die copula of the proposition, and the subject could 
only be properly treated in a work ok Probable Reason- 
ing. 

Maigr logicians have also divided propositions ac- 
cording as they are true or false, and it might well seem 
to be a distinction of importance. Nevertheless, it is 
wholly beyond the province of the logician to consider 
whether a proposition is true or not in itself; all that he 
has to determine is the comparative truth of propositions 
—that is, whether one proposition is true when another 
is. Strictly speaking, logic has nothing to do with a pro- 
position by itself; it is only in converting or transmuting 
certain propositions into certain others that the work of 
reasoning consists, and the truth of the conclusion is only 
so £u: in question as it follows from the truth of what we 
shall call the premises. It is the duty of the special sci- 
ences each in its own sphere to determine what are true 
propositions and what are false, and logic would be but 
another name for the whole of knowledge could it take 
this duty on itselC 

See Mr Mill's System of Logu^ Book I. Chap. it. 
ivhich generally agrees with what is given above. Chap- 
liri y. and vi. contain Mr Mill's views on the Nature 
Mid Import of Propositions, which subject may be furthei 
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ttudied in Mr Mill's Exanunaiiam of Sir W. HiumiUtf* 
Philosophy^ Chap, xviil. ; Hamilton's Lectures on Lcgu^ 
Na XIII.; and Mansel's ProUgomena LogUa^ Chafi. II.; 
but the subject is too metaph^rsical in diancter lo bt 
ttwt«d in this work. 



LESSON IX. 
THE OPPOSITION OF PROPOSITIONS. 

Wb have ascertained that four distinct kinds of propo- 
sitions are recognized by logicians, — ^the Universal affini^ 
ative, the Particular affirmative, die Universal negative^ 
and the Particular negative, commonly indicated by the 
symbols ▲, I, B, 0. It is now desirable to compare toge- 
ther somewhat minutely the meaning and use of proposi- 
tions of these various Idnds, so that we may clearly leam 
how the truth of one wiU affect the truth of others, or how 
the same truth may be thrown into various forms of ex- 
pression. 

The proposition A expresses the fact that the thing or 
class of things denoted by the subject is included in, and 
forms part of the class of things denoted by the predicate. 
Tlius '' all metals are elements" means that metals form 
a part of the class of elements^ but not the whole. At 
there are altogether 63 known dements, of which 48 are 
metals, we cannbt say that all elements are metals. Thi 
proposition itself does not tell us anything about elemomis 
in general J it is not in fact concerned with dement^ 
netals being the subject about which it gives us informa' 
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doBb This is best indicated by a Idnd of diagram, first 
Bsed by the celebrated mathematician Euler, in his letten 
to a German princess. In Fig. i, the metals are supposed 
to be enclosed in the small circle somewhat as sheep 
alight be in a pinfold, this circle containing all the metals 
ind nothing else. The greater circle is supposed to con- 
tmin in a similar manner all the elements and nothing 
else Now as the small circle is wholly within the largei 
00% it follows that all the metals must be counted as 

llfl^ 1. 




tkmenti^ but of the part of the elements outside the 
circle of metals we know nothing from the proposition. 

The partionlar afflrmatlTe proposition I exactly resem- 
bles ▲ in meaning, except that only part of the subject is 
brought into question. When I say that ^ some metals 
are brittle," I mean that of a collection of all the dif- 
ferent metals a few at least might be picked out which 
would be found to be brittle ; but the word sanu is ex- 
ceedingly indefinite, shewing neither the exact number of 
brittle metals, nor how we are to know them from the 
others, unless indeed by trying whether they are brittle. 
This proposition will be properly represented in Euler^s 
mode by two intersecting circles, one supposed to enclose 
ill metals, and the other all brittle substances. The 
mere fact of the two circles intersecting proves* that some 
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ptft of one class must coincide with some part of llw 
other cUss, which is what the proposition is intended to 
express. Concerning the portions of the circles which d« 
not overlap the proposition tells us nothing. 

The unlTersal negatlTe proposition E denies the ex- 
istence of any agreement or coincidence between the sub- 
ject and predicate. Thus from *' no metals are compound 
substances,** we learn that no metal is to be found among 
compound substances, and it follows necessarily that no 
compound substance can be found among the metals. 
For were there a compound substance among the metals, 
there would evidently be one metal at least among, the 
compound substances. This entire separation in thought 
of the tuo classes is well shewn in Euler^f method by 
two disconnected circles. 

Fig. 3. 




Tto reader win easily see that tlie proposition 8 Ir 
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iktiaeiiithed from A and I, bjr the fact that it cm> « 
•one inforoMition concerning the wh^U of tki fndk&U^ 
because we learn that none of the objects included in the 
predicate can be found among those included in the sub 
}ect The affirmative propositions, on the other hand, 
warranted vis in holding that the objects denoted by the 
subject, or some particular part of them, were included ia 
the predicate, but thty givt us no warrant for saying 
that any specified part of the predicate is in the subject 
Because we merely know that a substance is an dement, 
we do not learn from the proposition ^ all metals are de- 
ments" whether it is a metal or not And from the pro- 
position ^some metals are brittle,* we certainly cannot 
ascertain whether any particular brittle substance is a 
netaL We must sedc the information from other sources. 
But from ^no metals are compounds" we learn of any 
compour 1 substance that it is not a metal, as well as of 
a metal ^hat it is not a compound substance. 

The important difference above explained is expressed 
in technical language by saying that the proposition I 
disirihUes its predicate^ whereas the affirmative proposi- 
tions A and X da not distribute their predicates. By dls- 
feifbatlim of a term is simply meant taking it universally^ 
or referring to all parts of it; and as the validity of any 
argument or syllogism wiU usually depend upon the suffi- 
cient distribution of the terms occurring in it, too much 
attention cannot be paid to this point 

Judging from the examples we have had, it will be 
seen that the universal affirmative distributes its subject 
bat not its predicate ; for it gives us some information 
ceneeming all metals, but not all dements. The parti* 
cular afl&rmative distributes neither subject nor predicate; 
for we do not learn anything from our example, concem- 
'ng all metals nor concerning all brittle substances. But 

•niversal negative distributes both subject and predi- 
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catt> for we leani something of aU mUmls and also of «A 
compound suhtoftcis. 

The particular negative proposition O will be found to 
distribute its predicate, but not its subject When I say 
spmg nuials are net brittU^ I intentionally refer only to 
a. part of the metals, and exclude them from the dass 
of hritile sukstmnees; but I cannot help at the same time 
referring to the whole of the brittle substances. If the 
metals in question coincided with any part of the brittle 
substances they could not be said to be excluded finom 
the dass. To exdude a thing from any space, as from 
a particular chamber of a house, it must not merdy be 
removed from some part, but from any part, or from the 
whole of that space or chamber. £uler*s diagram for 
this proposition may be constructed in the same numner 
If for the proposition I as fdhms :— 
Ftf. 4. 




It ia apparent that though part of the metals frdl into 
the drde of brittle substances, yet the remaining portion 
are excluded from any part of the predicate. 

We may state the result at which we have now arrived 
In the following form :— 



Uaivenal 



Partkukr 



i Affirmative ▲. 
Negative B. 
i Affirmative I. 
Negative a 



Subject 
Distributed. 
Dbtributed. • 
Undiatributed. 
Uadiitribiited. 



Predicate. 

UndUtribmted 

Distributed. 

Undistributed 

Distributed. 
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*We ihall now discover with great ease the relations ol 
the four propositions, each to each, that is to say, the way 
m which they are opposed to each other. It is obvious 
that the truth of one pr(^K>sition interferes more or less 
completely with the truth of another proposition having 
the same subject and predicate. If '' all metais are ele- 
ments,* it is impossible that "some metals are not ele* 
mentSy* and still more palpably impossible, so to say, that 
^ no metals should be elements.* The prof^ition ▲, then, 
is tnooBilitent with both B and O; and, vice vgrsAj B and 
O are inconsistent with A. Similarly, B is inconsistent 
with A and L But this in^xntant difference must be noted, 
that if A be false, O is necessarily true, but B may or may 
not be true. If it is not true that " all men are sincere," 
it follows that ^ some men are not sincere," but it does 
not in the least follow that '^ no men are sincere." This 
di^erence is expressed by saying that A and O are oon- 
tnUttetory propMitlona, whereas A and B are called eon- 
miy propoaltloiia. It is plain that A and 1^ as in ''all 
men are sincere* and ''no men are sincere,* represent 
the utmost possible contrariety of circimistances. Id 
order to prove the falsity of A, it is sufficient to establish 
the truth of O, and it is superfluous, even if possible, to 
prove B ; similarly B is disproved by proving I, and it 
is superfluous to prove A. Any x>erson who asserts a uni- 
versal proposition, either A or 1^ lays himself under the 
necessity of explaining away or disproving every single 
exception brought agair t it An opponent may always 
restrict himself to the • uch easier task of finding in- 
stances which apparent or truly contradict the univer* 
Mlity of the statement, r^y\X if he takes upon himself u 
•firm the direct contraryi lie Is himself open to easy at- 
tack. Were it to be asserted, for instance, that "All 
Christians zxt more moral than Pagans,* it would be 

r to adduce examples showing that " Some Christians 
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are not more moral than Pagans/' but it would be absunl 
to suppose that it would be necessary to go to the cod* 
trary extreme, and shew that ''No Christians are mon 
moral than Pagans." In short A is sufficiently and best 
disproved by 0, and B by I. It will be easily apparent 
that, vtce versa, is disproved by A, and I by B ; nor is 
there, indeed, any other mode at all of disproving these 
particular propositions. 

When we compare together the propositions I and O 
we find that they are in a certain sense contrary in na^ 
* ture, one being affirmative and the other negative, but 
that they are still consistent with each other. It is true 
both that ^ Some metals are brittle,'* for instance Anti- 
mony, Bismuth and Arsenic ; but it is also true that 
** Some metals are not brittle." And the reader will ob- 
serve that when I affirm ''Some metals are dements," 
there is nothing in this to prevent the truth of " Some 
metals are not elements," although on other grounds we 
know that this is not true. The propositions I and 6 are 
called 8n1>oontrarles each of the other, the name con- 
noting a less degree of contrariety than exists between A 
andB. 

As regards the relation of A to I and B to 0, it is plain 
that the truth of the univet-sal includes and necessitates 
the truth of the particular What may be affirmed or 
denied of all parts of a class may certainly be affirmed or 
denied similarly of some part of the class. From the 
truth of the particular we have no right to infer eithet 
the ^ruth or falsity of the universal of the same quality. 
These pairs of propositions are called snlNatems, i.t; 
one under the other (Latin su6 under, and aUer the other 
df two), or we may say more exactly that I and O ars 
respectively the subaltemaUs of A and B^ each of whkk 
hmsuMUrmans. 
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D 



The rdadons of the propositions jvit described 
■D deaily shown in the following scheme : — 



A Contraries 



.X 



•s 






Subcontraries 



It is so highly importsnt to appsehend completdy and 
readily the eonslst«i«y or Qpposltton of propositions, that 
I will put the matter in another form. Taking any two 
propositions having the same subject and predicate, they 
must come under one of the following statements : — 

1. Of contradictory propositions, one must be tme 
and one false. 

2. Of contrary propositions, both cannot be tmc^ and 
both may be £ilse. 

3. Of subcontrary propositions, one only can be fiJsa^ 
and both may be true. 

4. Of subalterns, the particular is true if the universal 
be true ; but the universal may or may not be true whes 
the particular is true. 

I put the same matter in yet another form in the fol< 
lowing Uble, which shows how the truth of each of A, K 
t and O, affects the truth of each of the others^ 
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A 1 


1 




is is 


is is 


If A be true 




true felse. 


n^ n n 




folse true; 


»I » n 


dcmbtful false 


true doubtfnit 


n^ n n 


false doubtful 


doubtful tnie; 



It will be evident that from the afifirmation of univer 
sals more infonqation is derived than from the affirmation 
of particulars. It follows that more information can be 
derived from the denial of particulars than from the 
denial of universals, that is to say, there are less cases kfk 
doubtful^ as in the above table. 

The reader may well be cautioned, however, agalml 
an ambiguity which has misled some even of the most 
eminent l<^cians. In particular propositions the adjec 
tive S0mi is to be carefully interpreted as some^ and then 
may &r may not hi mare or all. Were we to interpret it 
as same^ mat mare mar all^ then it would really give to the 
proposition the force of I and combined. If I say '* some 
men are sincere,* I must not be taken as implying that 
''some men are not sincere/' I must be understood to 
predicate sincerity of some men, leaving the character of 
the remainder wholly unaffected. It follows from this 
that, when I deny the truth of a particular, I must not be 
understood as implying the truth of the universal of the 
same quality. To deny the truth of '' some men are mor- 
tal*' might seem very natural, on the ground that not earns 
but aU men are mortal; but then the proposition denied 
would really be eame men are nat martai, L e. O not L 
Hence when I deny that ''some men are immortal" I 
mean that "no men are immortal f and when I deny that 
" some men are not mortal," I mean that "all men art 
nortaL' 

It has long been usual to compare propositiooa at 
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r^ards the quality of the subject matter to which the) 
refer, and what is technically called the matter was dis 
tinguished into three kinds, nAoeisaiy, eontinsMit, and la 
poHlVto. Necessary matter consists of any subject is 
which the proposition A may be affirmed ; impossible ii 
which B may be affirmed. Any subject or branch of know- 
ledge in which universal statements cannot usually be 
made is called contingent matter, and it implies the truth 
of I and 0. Thus '^comets are subject to gravitation,** 
though an indefinite or indesignate proposition vP* 65), 
may be interpreted as A, because it refers to a part of 
natural science where such general laws obtain. But 
** men are sincere ** would be properly interpreted as par- 
ticular or I, because the matter is clearly contingent The 
truth of the following statements is evident. 

In necessary matter A and I are true ; B and false. 

In contingent matter I and are true ; A and B false. 

Inimpossible matter B and are true ; A and I false. 

In reality, however, this part of logical doctrine is 
thoroughly illogical, because in treating a proposition we 
("have no right, as already explained (p. 70), to assume! 
-^urselves acquainted with the science to which it refers, i 
[Our duty is to elicit the exact consequences of any state- 
ments given to usjfWe must learn in logic to transfom 
tnformadoa in every possible way, but not to add r-* — 
;fiictt.j 
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LESSON X. 

• CONVERSION OF PROPOSITIONS, AND 
IMMEDIATE INFERENCE. 

Wx are said to infer whenever we draw one tratk 
from another truth, or pass from one proposition to 
another. As Sir W. Hamilton says, Inference is ''the 
carrying out into the last proposition what was virtually 
contained in the antecedent judgments.*' The true 
sphere of the science of logic indeed is to teach the 
principles on which this act of inference must be per- 
formed, and all the previous consideration of terms 
and propositions is only useful or pertinent so far as 
it assists us to understand the processes of inference. 
We have to consider in succes^on all the modes in 
which the same information may be moulded into differ- 
ent forms of expression often implying results of an 
apparently different character. Logicians are not agre<;d 
exactly as to what we may include under the name 
Inference, and what we should not All would allow 
that there is an act of inference when we see drops ol 
water on the ground and believe that it has rained. 
This is a somewhat complicated act of inference, which 
ve shall consider in later lessons under the subject ol 
Induction. Few or none would say that there is an act 
of inference in passing from ''The Duke of Cambridge 
b the Commander-in-chief," to "The Commandef-in- 
chief is the Duke of Cambridge.** But without paying 
oiitch regard to the name of the process I shall in tliia 
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lesson point out all the ways in which we can from a 
single proposition of the forms A, 1^ I or 0, pass to anothet 
proposition. 

We are said to conTert a proposition wlien wv 
transpose its subject and predicate; but in order thai 
the eoiiTtiM or converted proposition shall be inferred 
from the oonTirtcnd, or that which was to be converted, 
we must observe two rules (i) the quality of the pro- 
position (affirmative or negative) must be preserved, and 
(2) no term must be distributed in the Converse unless it 
was distributed in the Ccnvertend, 

If in ^ all metals are elements* we were simply to 
transpose the terms, thus — '* all elements are metals," we 
imply a certain knowledge about all elements^ whereas 
it hs^ been clearly shewn that the predicate of A is un- 
distributed, and that the convertend does not really give 
us any information concerning all elements. All that 
we can infer is that " some elements are metals ;" this 
converse proposition agrees with the rule, and the pro- 
cess by which we thus pass from A to I is called Oon- 
vonloii 1(7 Limitation, or Per aoddms. 

When the converse is a proposition of exactly the 
same form as the convertend the process is called slmidt 
eonvisnloiL Thus from ''some metals are brittle sub- 
stances" I can infer ''some brittle substances are 
metals," as all the terms are here undistributed. Thus 
I is simply converted into I. 

Again, from " no metals are compounds," I can pass 
directly to "no compounds are metals," because these 
propositions are both in E, and all the terms are there* 
fore distributed. Euler's diagram (p. 73, Fig. 3) clearly 
shows, that if all the metals are separated from all the 
compounds, all the compounds are necessarily separated 
from all the metals. The proposition I is dien simph 
converted into E 
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But In attempting to convert the propotitkm m 
encounter a peculiar difficulty, because its subject is un* 
distributed; and yet the subject should become by con« 
version the predicate of a negative proposition, which 
listributes its predicate. Take for example the propo- 
sition, ''some existing things are not material substances.* 
By direct conve^ion this would become ''all material 
substances are not existing things ;* which is evidently 
absurd. The fallacy arises from existing things being 
distributed in the converse, whereas it is particular in 
the convertend ; and the rules of the Aristotelian logic 
prevent us from inserting the sign of particular quantity 
before the predicate. The converse would be equally 
untrue and fallacious were we to make the subject par* 
ticular, as in "some material substances are not exist- 
ing tUngs.** We must conclude, then, that the propo- 
sition O cannot be treated either by simple conversion or 
conversion by limitation. It is requisite to apply a new 
process, which may be called Coavenloii tif Vsgatton, 
and which consists in first changing the convertend into 
an affirmative proposition, and then converting it simply. 
If we attach the negation to the predicate instead of 
to the copula, the proposition becomes "some exist- 
ing things are immaterial substances," and, converting 
simply, we have — ^"some immaterial substances are ex- 
isting things," which may truly be inferred from the con- 
vertend. The proposition 0, then, is only to be converted 
by this exceptional method of negation. 

Another process of conversion can be applied to the 
proposition A, and is known as conversion by oontra- 
posltloiL From "all metals are elements," it neces- 
sarily follows that "all not-elements are not metals.* 
I£ this be not at the first moment apparent, a little re» 
lection will render it so, and from ^g. 5 we see that M 
tO the metals be among the elements, whatever is not elft* 

6-4 
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Bent, or outside the circle of dements, must also be 
outside the ciicle of metals. We may also prove the tnitk 

Fig. 5. 




jf the contnq>ositWe proposition in this way, if we ma^ 
anticipate the contents of Lesson xxiii.:— If what is not 
element should be metal, then it must be an element by 
the original proposition, or it must be at once an ele- 
ment and not an element ; which is impossible accord- 
ing to the Primary Laws of Thought (Lesson xiv.), since 
nothing can both have and not have the same property, 
it follows that what is not-element must be not-metaL 

Mistakes may readily be committed in contrapositive 
conversion, from a cause which will be more apparent in 
Lesson xxil. We are very liable to infer from a pro- 
position of the form "all metals are elements," that aU 
not-nutals are not-eUnunts, which is not only a false 
statement in itself, but is not in the least warranted by 
the original proposition. In fig. 5, it is apparent that 
because a thing lies outside the circle of metals, it does 
not necessarily lie outside the circle of elements, which is 
wider than that of metals. Nevertheless the mistake is 
often made in common life, and the reader will do well 
to remember that the process of conversion by contra- 
position consisU only in taking the negative of the pre- 
dicate of the proposition A, as a new subject, and affirmr 
ing of it universally the negative of the old subiect 
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Contr^posidve conversion cannot be applied to tlM 
particular propositions I and at all, nor to the propo* 
sition 1^ in that form ; but we may change B into A by 
attaching the negation to the predicate, and then the 
process can be applied. Thus ^no men are perfect" 
may be changed into ''all men are not-perfect," Le. 
''are imperfect,** and then we infer by contraposition 
''all not-imperfect beings are not-men.* But noi4m- 
Piffict is really the same as perfect, so that our new 
proposition is really equivalent to "all perfect beings are 
not men," or " no perfect beings are men,* (B) the sim« 
pie converse of the Original proposition. 

There remain to be described certain deductions 
which may be drawn from a proposition without convert- 
ing its terms. They may be called inmiediate inferences, 
and hare been very clearly described by Archbishop 
Thomson in his "Outline of the Necessary Laws of 
Thought ''(pp. 156, &C.). 

Immtrtlaf Xnteenoe tif Prlvatlv* OooMpttoa consists 
in passing from any affirmative proposition to a negative 
proposition implied in it, or equivalent to it, or vice virsa^ 
in passing from a negative proposition to its correspond- 
ing affirmative. 

The following table contains a proposition of each 
kind changed by privative conception into an equivalent 
proposition : 

(▲ all metals are elements. 
B no metals are compounds. 
B no men are perfect 
▲ all men are imperfect 
i some men are trustworthy. 
' ,0 some men are not untrustworthy. 
some men are not trustworthy. 
(I some men are untrustworthy. 
Tke truth of any of the above can be clearly illustrata^ 
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by diagrams; thus it will be apparent that if {he whole 
chrde of metals lies inside the circle of elements, no part 
can lie outside of that circle or among the compounds. 
Any of the above propositions may be converted, but the 
results will genenlly be such as we have already ol>- 
tained. Thus the simple converse of ^no metals are 
compounds* is '^no compounds are metals,* or ^no not- 
elements are metals,* the contrapositive of ''all metals 
are elements.* From the last example we get also by 
•simple conversion ** some untrustworthy beings are men," 
which is obviously the converse by negation, as before 
exfrfained. ^yplying this land of conversion to *^ some 
men are not untrustworthy,* we have *^ some not-untrust- 
worthy beings are men.* Lastly, from ''all men are 
imperfect* we may obtain through conversion by limita- 
tion, " some imperfect beings are men.* 

Immsdiate mCurMioo by addtd detemilaants consists 
in joining some adjective or similar qualification both to 
tne subject and predicate of a proposition, so as to ren- 
der the meaning of each term narrower or better deter- 
mined. Provided that no other alteration is made the 
truth of the new proposition necessarily follows from the 
truth of the original in almost all cases. 

From "all metals are dements,* we may thus infer 
that " all very heavy metab are very heavy dements.** 
From " a comet is a material body* we infer " a visible 
comet is a visible material body." But if we apply this 
kind of inference too boldly we may meet with falladous 
and absurd results. Thus, from "all kings are men,* 
we might infer " all incompetent kings are incompetent 
men ;* but it does not at all follow that those who are 
incompetent as kings would be incompetent in othet 
positions. In this case and many others the qualifying 
adjective is liable to bear different meanings in the sub* 
{eol and psedicate; but the inference will only be true d 
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necessity when the meaning is exactly the same in each 
case. With comparative terms this kind of inferenci 
will seldom be applicable; thus from '^a cottage is a 
building,'* we cannot infer '^a huge cottage is a huge 
building," since a cottage may be large when compared 
irith other cottages, but not with buildings generally. 
ImniiHllate mferenod by ComiOtz Oono^ptlon is closely 
^ similar to the last, and consists in employing the subject 
and predicate of a proposition.as parts of a more com- 
plex conception. From ^ all metals are dements," I can 
pass to *' a mixture of metals is a mixture of elements." 
From ''a horse is a quadruped" I infer ''the skeleton of 
a horse is the skeleton of a quadruped." But here again 
the reader must beware of applying the process where 
the new complex conc^^tion has a different meaning in 
the subject and predicate. Thus, from '' all Protestants 
are Christians," it does not follow that ''a majority of 
Protestants are a majority of Christians," nor that "the 
most excellent of the Protestants is the most excellent of 
the Christians." 

The student is reconmiended to render himself fami- 
liar with all the transformations of propositions, or im- 
mediate inferences described in this lesson ; and copious 
examples are furnished for the purpose. It is a good 
exercise to throw the same proposition through a teries 
of changes, so that it comes out in its original form at 
last, and thus proves the truth of all the intermediate 
changes ; but should conversion by limitation have bees 
njed, the original universal proposition cannot be re> 
gained, but only the particular proposition correspondinj 

iDh. 

Om ImnudiaU Inftrtnce^ Archbishop Thomson 
Omilime of ike Laws of Thought^ §§ 85— 90^ 
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LESSON XI. 
LOGICAL ANALYSIS OF SENTENdft 

Propositioms as they are usually to be found in writ • 
ten or spoken compositions seldom exhibit the simpk 
form, the conjunction of a subject, copula, and predicate, 
whi'*ii we have seen to be the proper logical construction. 
Not only is the copula often confused with the predicate^ 
but sevml propositions may be combined into one gram- 
matical sentence. For a full account of the analysis 
of sentences I shall refer to several excellent little works 
devoted to the subject ; but I will here attempt to give a 
sketch of the various ways in which a sentence may be 
constructed. 

So often is the copula united to the predicate in 
ordinary language, that the grammarian treats the propo- 
sition as composed of only two parts, the subject and 
predicate, or verb. Thus the proposition, ^The sun 
rises,* apparently contains nothing but a subject ''the 
sun," and a predicate ''rises;" but the proposition is 
really equivalent to ''the sun is rising," in which the 
copula is distinctly shown. We shall, therefore, con- 
sider the verb or grammatical predicate as containing both 
coptda and logical predicate. In Latin one single word 
may combine all the three parts of the proposition, as ia 
fum^ **lsaxif and the celebrated exclamation of Caesar 
Ffif I, vidif vicif " I came, I saw, I conquered," containi 
three distinct and complete propositions in three words, 
These peculiar cases only arise, however, from the puts 
»f the proposition having been blended together and di» 
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ptised in one word ; and in the Latin sum^ the letter m 
is a relic of the pronoun ffu^ which is the real subject d 
the propositioa If we had a perfect acquaintance with 
the Grammar of any language it would probably not con* 
tradict the logical view of a sentence, but would perhaps 
szplain how the several parts of the complete proposition 
aad become blended and apparently lost, just as the 
words Tvill and net are blended in the colloquial '* I wont" 

A frammatloal sentanoe may contain any number of 
distinct propositions, which admit of being separated but 
which are combined together for the sake of brevity. In 
the sentence, 

''Art is long and Time is fleeting,* 
there are two distinct subjects, Art and Time, and two 
' predicates, ''long" and "fleeting,* so that we have simply 
two propositions connected by the conjunction and. We 
may have however several distinct subjects with one and 
the same predicate ; as in 

"Thirty days hath September, 
April, June, and November. ** 

In this weU-known couplet the predicate "having 
thirty days* is placed first for the sake of emphasis, and 
there are four subjects, September, April, &&, of each of 
which it is affirmed. Hence these lines really contain four 
distinct propositions. 

Again, there may be one subject with a plurality of 
predicates, so that several difierent propositions are as- 
serted without the repetition of the subject and copula. 
Thus the sentence 

"Nitrogen is a colourless, tasteless, inodorous ga% 
slightly lighter than air,* contains one subject only, Nu 
kwgin^ but four or five predicates; it is plainly equiva* 
lent to "Nitrogen is colourless,* "Nitrogen is tasteless^" 
" Nitrogen is a gas," and so on. 

Lastly, we may have several subjects and 
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predicates aU combined in the same sentence, and with 
onfy one copula, so that each predicate is asserted ol 
each sutject ; and a great number of distinct propositions 
are condensed into one brief sentence. Thus in the sen- 
tence, '^Iron, Copoer, Lead and Zinc are abundant, chei^ 
and ttseftd metal^' we have evidently four subjects, and 
we may be said to have four predicates, ^abundant," 
** cheap," ''useful," and ''metal' As there is nothing to 
prevent our applying each predicate to each subject Uie 
sentence really contains i6 distinct propositions in only 
II words; thus "Iron is abundant,'' "Iron is ches^* 
" Copper IS abundant," " Copper is cheap," and so on. 
In thecurious sentence, — 

" Hearts, tongues, figures, scribes, bards,, poets, can- 
not think, speak, cast, write, sing, number, his love to 
Antony*," Shakspeare has united six subjects and six 
predicates, or verbs, so that there are, striptly speaking, 
six times six or thirty-six propositions. 

In all the cases above noticed the sentence is said to 
be eompoimd, and the distinct propositions combined 
together are said to be ooordlnato with each other, that is 
of the . same order or kind, because they do not depend 
upon each other, or in any way affect each other's truth. 
The abimdance, cheapness, or utility of iron need not 
be stated in the same sentence with the qualities of cop- 
per, lead or zinc ; but as the predicates happen to be the 
same, considerable trouble in speaking or writing is 
saved by putting as many subjects as possible to the 
same set of predicates. It is truly said that brevity 
ts the soul of wit, and one of the great arts of compo- 
sition consists in condensing as many statements as 
possible into the fewest words, so long as the meaning if 
lol confused thereby. 

* Ami9t^ and CUopmim^ Act lit Sc t» 
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Propositions are however combined in a totally dif- 
ferent manner when one proposition forms a part of the 
subject or predicate of the other. Thus in the sen- 
tence, ''The man who is upright need not fear accusal 
tion," there are two verbs, and two propositions, but one 
of these only describes the subject of the other; ^yf^ 
Is upright ** evidently restricts the application of Uie pre- 
dicate ''need not fear accusation ** to a part of the class 
"man." The meaning of the whole sentence might be 
e]q>ressed in the form 

" The upright man need not fear accusation. " 
And it is clearly seen that the clause or apparent propo- 
sition is substituted for an adjective. Sodi a clause w 
proposition is caUed rabordSnato, because it merely as- 
sists in the formation of the principal sentence, and has 
no meaning apart from it ; and any sentence containing 
a subordinate clause is said to be complex. Almost any 
part of a sentence may thus be replaced by a subordinate 
clause. Thus in "Oxygen and Nitrogen are the gases 
which form the largest part of the atmosphere,** there is a 
subordinate clause making part of the predicate, and the 
meaning might be expressed nearly as well in this way, 
"Oxygen and J^Iitrogen are the gases forming the largest 
part of the atmosphere." 

In the case of a modal proposition (see p. 69}, or one 
which states the manner in which the predicate belongs 
to the subject, the mode may be expressed either by an 
adverb, or by a subordinate clause. "As a man lives so 
he dies" is such a proposition ; for it means, " a maa 
dktas he lives," and "as he lives" is equivalent toaa 
adverb ; if he lives well, he dies well ; if he lives badly, 
he dies badly. Adverbs or adverbial clauses may alsc 
specify the time, place, or any other circumstance con- 
cemed in the truth of the main proposition. 

Assuming the reader to be acquainted with the gram 
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nmtical tenns used, we may thus state the parts of which 

the most complex sentence must consist 
The salUMt may consist of— 
I A noun ; as in ^'The Queen reigns.' 

2. A pronoun ; as in *^She reigns." 

3. An adjective converted into a noun ; as in ^ Whiter 
tie civilized.' 

4. A gerund ; as *^ Seeing is believing ** 

5. An infinitive \ mm^To see is to believe.* 

6. A subordinate clause ; as '' Who falls Jwm virtue 
is lost' 

The subject may be qualified or restricted by combin- 
ing with it an attrtbole which may be expressed in any oi 
the following ways : 

1. An adjective; as, ^ Fresh air is wholesome.' 

2. A participle ; as '^ Falling stars are often seen." 

3. A noun used as an adjective ; as '' Iran ships are 
now much employed.' 

4. A noun and preposition ; as ^ ships of iron are now 
mudi employed.' 

5. A possessive case; as ^ Chathanfs woia was the 
great minister Pitt' ^ • 

6. A noun in apposition ; as ^ The Metropolis London 
is the most populous of cities.' 

7. A gerund or dative infinitive ; as, ** The desii:e tc tpe 
abroad is common in Englishmen.' 

The pvtdloato consists almost always of a verb, which 
often has some object or qualifying words; thus it mar 
be— 

1. A rimple tense of a complete verb ; as ** The sun 
rises,^ 

2. A compound tense ; as '' The sun has risen? 

\ An incomplete veib and complement ; at * Tht 
Ma a^peeurs rough? 
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4. The verb ''to be" and an adjective: as ''Time L 
fheHng? 

5. A verb with an object ; as *^ Warmth nuUs ic$J* 
d A verb with an adverbial; as ''The snow fidb 

ikickfy.'' 

The oldMl of a verb is usually a noon or pr ono m u 
but any other of the six kinds of expressions wUch may 
serve as a subject may also serve as an object 

The adveiMal qualifying a verb and expressing the 
manner, time, place, or other circumstance affecting the 
proposition may be— 

I. An adverb ; as " The days pass siawfy.^ 
3. A noun and preposition; as "The resolution was 
passed by a kurgt majority ^^ 

3. An absolute phrase; as "The snow melts, M##Mi 
kavin£ ristmJ!* 

4. A dative infinitive; as "She stoops to canquirJ* 

5. Any phrase equivalent to an adverb ; as " The divi- 
dends are paid iwiu a year*' 

Various modes of exhibiting the construction of sen- 
tences by symbols and names for the several parts have 
been invented ; but I believe that by far the simplest and 
most efficient mode is to exhibit the construction in the 
form of a diagram. Any two or more parts of a sentence 
which are co-ordinate with each other, or bear the same 
relation to any other part, are written alongside each 
other, and coupled together by a bracket; thus the dia>> 
gram,— 

Iron \ I abundant, 

Copper I I cheap, 

Lead ( •" I useful 

Zinc I I metals, 

llaaily shows that there are four co-ordinate subject^ 
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and four co-ofdinate predicates in the example previoosli 
taken. 

Whenever one part of a sentence is subordinate ts 
mother part it may be connected with it by a line drawi 
in any convenient direction. Thus the analysis of th« 
following sentence is readily shown by the diagram bdow 
it:— 

^ No one who is a lover of money, a lover of pleasure 
and a lover of gjoty, is likewise a lover of mankind ; but 
only he who is a lover of virtue." 

{a lover of money^ 
a lover of pleasure^ 
a lover of glory. 

hToS'^St »>»^»«f»«»kind, 



wiio is a lover of virtue. 

UTe tee that the sentence is both compound and com- 
pkx, that is to say it contains two principal coordinate 
propositions with a common predicate, '^a lover of man- 
kind." The first proposition is negative and its subject is 
described by three subordinate clauses, while the second 
proposition is affirmative and has one subordinate dause. 

I conclude this somewhat lengthy lesson with the 
analysis of a few sentences, of which the first consists 
of some remarkably complex lines from a poem of BuTi 
bidge: 

^ He who metes, as we should met^ 
Could we His insight use^ shall most approve^ 
Not that which fills most space in earthly eyes. 
But what— though Time scarce note it as he 
Fills, like this little daisy at my feet. 
Its function best of diligence in love.* 
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which fills most space in earthly i 
not that 



He shall most approve ; 



but what fins best 



who metes its function of like this litda 



as we should mete diligence in daisy at ny 
I love fee t^ 

mid we His insight use. though time scarce not« it 

I 
as he flies. 

''liost sweet it is with unuplifted eyes 

To pace the ground, if path there be tx none, 
VHiile a £sur region round the traveller lies 

Which he forbears again to look tqKm ; 
Pleased rather with some soft ideal scen^ 

The work of fancy, or some happy tone 
Of meditation slipping in between, 

The beauty coming, and the beauty gon^" 

WORDSWOETH 

It is most sweet 
To pace the giound 
with unuplifted if path while a £ur region 

^^^ there }^ round the 



or none traveller lies 



(region) he (the traveller) forbears to look upon 

I some soft ideal scene 
the work of fancy 
or some happy tone of meditatiM 

, p- 1 

sli|)^;»ng in between the beauty coming 
and the beauty gone. 

b Ihe above sentence there is evidently one tnbjeo* 
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"to puce the grocind,'' which by means of the pronoun U 
is connected with the predicate most swett. The main 
pttit of the sentence however consists of three adverbials, 
expressing the manner and surrounding circumstances^ 
and the third adverbial is develc^>ed in a very complicated 
manner. The sentence is not compound, but is c<Mnplei 
on account of four subordinate propositions. 

In the following sentence there is strictly bat one 
principal proposition, ** We find," but this is only a mode 
of introducing the true purport of the sentence^ *^ the two 
classes of intellectual operations have mudi that is differ- 
ent, much that is conmion.' 

^ When the notions with which men are conversant in 
the common course of life, which give meaning to theii 
familiar language and which give enjoyment to their 
hourly thoughts, are compared with the ideas on which 
exact science is founded, we find, that the two classes of 
intellectual operations have much that is different, much 
Ihat is common.** 
we find— that the two classes (* f) ' 

!of intellectual | much that is different 
operations have ( much that is common 

^^en the notions * are compared .. 

with which which give which give with the ideas f 
men are meaning employ- j 

conversant to their mentto on which 

in the familiar their hourly exact science is 

common language thoughts founded, 

coarse 
of life 

Hete the two classes form a collective term, and have 
two coordinate predicates rendering the sentence so far a 
compound one. The greater part of the sentence, how- 
ever, consists of a complicated subordinate sentence of 
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the nature of an adverbial, expressing the time or occa- 
sion when this is found to be the case. 

As a last example we take the sentence given below: — 
**The law of gravita^on, the most universal truth at 
which human reason has yet arrived, expresses not merely 
the general fact of the mutual attraction of all matter; not 
merely the vague statement that its influence decreases as 
the distance increases, but the exact numerical rate at 
which that decrease takes place ; so that when its amount 
is known at any one distance it may be exactly calculated 
for any other." 

at which human reason has yet aiihtd 
the most umyersal truth 
The law of gravitation expresses 

not merely the not merely the but the exact 
seneral fact vague statement numerical rate 

I I I 

of the mutual that its influence at which that 
attraction of all decreases decrease takes 

matter I,. place 

as the distance * 

increases 



10 that its amount may be calculated f<Hr any other dis* 

I [tancc 

vken it is known at any one distance. 

W. S. Dalgleish's GnmmaHcal Analysis^ or 
J. D. Morell's Analysis of S^mtences. 
Alex. Bain's English Composition and RJU^ 
iorUf pp.9i~ii7, treats of construction ol 



d by Google 



LESSON XIL 

THE PRBDICABLES, DIVISION, AMD 
DEFINITION 

It is desirable that the reader, before proceeding fuithet. 
should acquire an exact comprehension of the meaning of 
certain logical terms which are known as the Predicables, 
meaning the kinds of terms or attributes which can always 
be predicated of any subject These terms are five in 
number; genus, species, difference, property, and acci- 
dent ; and when properly employed are of exceeding use 
and importance in logical science. It would neither be 
possible nor desirable in this work to attempt to give any 
idea of the various and subtle meanings which have been 
attributed to the predicables by ancient writers, and the 
most simple and useful view of the subject is what alone 
can be given here. 

Any dass of things may be called a gsnus (Greek 
ycyor, race or kind), if it be regarded as made up of two 
or more species. *' Element" is a genus when we con- 
sider it as divided into the two species ^'metallic and 
non-metallic." Triangle is a genus as regards the species 
acute-angled, right-angled, and obtuse-angled. 

On the other hand, a speoles is any class which is re- 
garded as forming part of the next larger dass, so that 
the terms genus and species are relative to each othei^ 
the genus being the larger class which is divided, and the 
spedes the two or more smaller classes into which the 
genus is divided. 

It is indispensable, however, to regard these expret* 
in the double meaning of extension and intension 
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From the explanation of these different meanings in 
Lesson V. it will be apparent that the extent of a genus 
or species is simply the number of individuals includeo 
(n i^ and there will always be fewer individuals in the 
species than in the genus. In extent the genus book in- 
dudes all books of whatever size, language, or contents; 
if divided in respect to size the species of bode are folio, 
quarto, octavo, duodecimo, &c.; and, of course, each of 
these species contains much fewer individual books than 
the whole genus. 

In Intensloa the genus means, not the individual 
things contained in it, but the sum of the qualities com- 
mon to all those things, and sufficient to mark them out 
clearly from other classes. The species similarly means 
the sum of the qualities conunon to all the individuals 
forming part of the genus, and sufficient to mark them out 
from the rest of the genus, as well as from all other things. 
It is evident, therefore, that there must be more qualities 
implied in the meaning of the species than of the genus, 
for the species must contain all the qualities of the genus, 
as well as a certain additional quality or qualities by 
which the several species are distinguished from each 
other. Now these additional qualities form the dlfliurenoe, 
which may be defined as the quality or sum of qualities 
which mark out one part of a genus from the other part 01 
parts. The difference (Latin differentia^ Greek dia- 
^p£) cannot have any meaning except in intension; 
and when we use all the terms wholly in intension we ma> 
say that the difference added to the genus makes the species. 
Thus if ""building" be the genus, and we add the differ- 
ence "used for a dwelling," we get the species "house." 
If we take "triangle" as the genus, it means the sum of 
the qualities of "three-sided rectilineal figure,-*' if we add 
the quality of "having two sides equal,'' we obtain the 
species "isosceles triangle." 

7— a 
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It will easily be seen that the same dass of thiqgi 
may be both a genus and a species at the same tim^ ao 
cording as we regard it as divided into smaller classes oi 
Smning part of a larger class. Thus triangle, which if 
a genus as regards isosceles triangle, is a species as ie> 
gmrds right-lined geometrical figures. House is a specief 
9f building, but a. genus with respect to mansion, cottage, 
villa, or other kinds of houses. We may, in &ct, have an 
almost interminable chain of genera and species, eacb 
class being a species of the dass next above it, and a 
genus as regards that next bdow. Thus the genus Bri- 
tish subject has the species Bom in the United Kingdom, 
Colonial-born, and Naturalised. Each of these becomes 
a genus as regards the species' male and female ; each 
spedes again may be divided into adult and minor, edu- 
cated, uneducated, employed in some occupation or un- 
emplo3red, self-maintaining, maintained by friends, or 
pauper; and so on. The subdivision may thus proceed 
until we reach a dass of so restricted extent, that it 
cannot be divided except into individuals; in this case 
the spedes is called the lowMt spaolM or Infima specias. 
All the intermediate genera and species of the chain are 
called subaltern (Latin sub, under, and aiier, the other ol 
two), because they stand one under the other. If there be 
a genus which is not regarded as a spedes, that is as 
part of any higher genus, it is called the summnm ftnus, 
the highest genus, or ginus generalissimum, the most 
general genus. It is questionable whether we can thus 
set any limit to the chain of classes. The class British 
subject is certainly not an absolute summum genua, 
since it is but a spedes of man, which is a spedes ol 
animal, living being, inhabitant of the earth, substance^ 
and so on. If there were any real summum genus it 
would probably be " Being," or " Thing,'* or " Object coo- 
cdrable f but we mav usefrdly employ the term to signil| 
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the highest class of things comprehended in any sdenot 
or classification. Thus '* material substance" is the sum- 
mum genus examined in the science of chemistry; ^in- 
habitant of the United Kingdom ** is the summum genus 
enumerated and classified in the British census. Logi- 
cal terms are only a species of words or phrases, but they 
are the summum genus as regards logic, which has no- 
thing to do with the various parts of speech and the 
relations of words, syllables, and letters, examined bv 
grammarians. 

Several very useful expressions have been derived 
from the words genus and species. When a thing is 
so peculiar and unlike other things that it cannot easily 
be brought into one class with them, it is said to be sol 
g«n«rls, or of its own genus ; thus the rings of Saturn are 
so different from anything dse among the heavenly bodies 
that they may fairly be called sui generis. In zoology, 
the Omithorhynchus, or Australian Duck-bill, the Amphi- 
oxus, and some other animals, are so peculiar that diey 
may be called sui generis. When a substance is the 
same in all its parts, or when a number of things are all 
alike, we say that they are homogeneous (Greek 4^, like, 
ycMf , kind), that is of the same nature ; otherwise they 
may be called heterogeneous (Greek U^f^ot^ other). 

It is necessary to distinguish carefully the purely lo- 
gical use of the terms genus and species from their pecu- 
liar use in natural history. A species is there a class 
of plants and animals supposed to have descended from 
common parents, and to be the narrowest class possessing 
a fixed form; the genus is the next higher class. But if 
we accept Darwin's theory of the origin of species, thki 
definition of species becomes entirely illusory, since dif- 
ferent genera and species must have according to this 
theory descended from common parents. The species 
then denotes a merely arbitrary amount of resemblance 
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which naturalists choose to fix upon, and which i^ la not 
]^ssible to define more exactly. This me of the term, 
then, has no connection whatever with the logical uae^ 
according to which any class of things whatever is a 
species, provided it is regarded as part of a wider dass or 
genus. 

The fourth of the Predicables is fivperly (Latin ft^ 
priunif Greek tdiov, ownX which it is hardly possible to 
define in a manner free from objection and difficulty, but 
which may perhaps be best described as any quality 
which is common to the whole of a class, but is not neces^ 
sary to mark put that Class from other classes. Thus it is 
a property' of the genus " triangle" to have the three in- 
ternal angles equal to two right angles; this is a very 
remarkable circumstance, which is always true of tri- 
angles, but it is not made a part of the genus, or is not 
employed in defining a triangle, because the possession of 
three straight sides is a sufficient mark. The properties of 
geometrical figures are very numerous ; the Second Book 
of Euclid is occupied in proving a few properties of rect- 
angles ; the Third Book similarly of circles. As we com- 
monly use the term property it may or may not belong to 
other objects as well as those in question; some of the 
properties of the circle may belong also to the ellipse; 
some of the properties of man, as fot instance the power 
of memory, or of anger, may belong to other animals. 

Logicians have invented various subtle divisions of pro- 
perties, but it will be sufficient to say that 2^ peculiar pro- 
ftrty is one which belongs to the whole of a class, and to 
that class only, as laughter is supposed to belong only to 
mankind ; the property of containing the greatest space in 
a line of given length is peculiar to circles. When a pro- 
perty is not peculiar, it may belong to other classes d 
objects as well as that of which it is called the property. 
We may further distinguish the Oentrlo Proptrlr, or that 
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which belongs to the whole of the genus, fixnn the 
Vpedile nwperlTy which belongs to die whole of a iawai 

Lastly, an aocUUat (Latin accidens^ Greek <rvfl^f^l»-- 
t&si is any quality which may indifferently belong of 
not belong to a dass, as the case may be, without 
affecting the other qualities of the class. The word 
means that yrbicYi falls or happens by chance, and has no 
necessary connection with the nature of a thing. Thus 
the absolute size of a triangle is a pure accident as 
regards its geometrical properties; for whether the side 
of a triangle be ^ of an inch or a millioii miles, what- 
ever Euclid proves to be true of one is true of the other. 
The birthplace of a man is an accident cpnceminghim, as 
are also the clothes in which he is dressed, the position in 
which he rests, and so on. Some writers distinguish se- 
parable and inseparable accidents. Thus the clothes in 
wluch a man is dressed is a separable acold«nt, because 
they can be changed, as can also his position, and many 
other circumstances; but his birthplace, his height, his 
Christian name, &c., are Insaparabto accidents, because 
ihey can never be changed, although they have no neces- 
sary or important relation to his general character. 

As an illustration of some part of the scheme of clas- 
sification described under the name of Predicables, I may 
here give, as is usual in manuals of Logic, the Tkee of 
Parpliyxy, a sort of example of classification invented by 
one of the earliest Greek logicians, named Porphyrins. 
I have simplified the conmion form in which it is given 
by translating the Latin names and omitting superfluous 
words. 

In this Tree we observe a succession of genera and 
•pecie»— Substance, Body, Living Being, Animal and 
Man. Of these Substance is the summumg^nus, because 
V is not r^;arded as a species of any higher class; Mai 
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ecause it is a ch 
only into individ 

Substance, / 



is the infima species^ because it is a class not divided in- 
to any lower class, but only into individuals, of whom it is 




Socntes, Plato, and others. 

usual to specify Socrates and Plato. Body, Living Being, 
and Aninial are called subaltern genera and species, be- 
cause each is a species as regards the next higher genusi 
and a genus as regards the next lower species. The 
qualities implied in the adjectives Corporeal, Animate, 
Sensible {Li, capable of feeling) and Rational are the 
successive differences which occasion a division of each 
genus into species. It will be evident that the negative 
parts of the genera, namely Incorporeal Substance, In- 
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animate Bcxiy, &c., are capable of subdivision, which has 
not been carried out in order to avoid confusing the 
figure. 

Logical divisioii is the name of the process by which 
we distinguish the species of which a genus is composed. 
Thus we are said to divide the genus ** book "when we 
consider it as made up of the groups folio, quarto, octavo, 
duodecimo books, &c. , and the size of the books is in this 
case the ground, basis, or principle of division, commonly 
called the Fundamentmn Divisionis. In order that a quality 
or circumstance may be taken as the basis of division, it 
must be present with some and absent with others, or 
must vary with the different species comprehended in the 
genus. A generic property of course, being present in the 
whole of the genus, cannot serve for the purpose of divi- 
sion. Three rules may be laid down to which a sound 
and useful division must conform: 

1. The constituent species must exclude each other. 

2. The constituent species must be equal when add- 
ed together to the genus. 

3. The division must be founded upon one principle 
or basis. 

It would be obviously absurd to divide books into 
folio, quarto, French, German and dictionaries, because 
these species overlap each other, and there may be French 
or German dictionaries which happen to be quarto or 
folio and belong to three different species at once. A 
division of this kind is said to be a Cross Division, because 
there is more than one principle of division, and the seve- 
ral species in consequence cross each other and produce 
confusion. If I were to divide rectilineal figures into tri- 
angles, parallelograms, rectangles and polygons of more 
than four sides, I should commit all the possible faults in 
one division. The species parallelogram and rectangle 
do not exclude each other, since all rectangles must be 



d by Google 



io6 THE PREDICABLES, DIVISION, [LKSt 

parallelograms; the constituent species are not altogethei 
equal to the genus rectilineal figure, since irregular four* 
sided figures which are not parallelograms have been 
omitted; and there are three principles of division, namely 
the number of sides, the directions of those sides, and the 
angles contained. But when subdivision is employed, 
and each of the species is considered as a genus which 
may be subjected to a further separation, a new principle 
of division may and in fact must be employed each time. 
Thus I can divide rectilineal figures according to the three 
principles mentioned above : 

Rectilineal Figure 

3 sioes 4 sides more tiian 4 sides 

Triangle Quadrilateral Polygon 

with parallel sides without parallel 

Parallelogram sides 

Trapezium. 

Here the principles of division are the number of their 
sides, and in the case of four-sided figures their paral- 
lelism. Triangles do not admit of division in this second 
respect We may make a new division of parallelograms, 
adopting the equality of sides and the size of the angles 
as the principles; thus : 

Parallelogram 

adjoining sides adjoining sides 

equal not equal 

. I ' P, ,n *" ? , 

right- not right- nght- notnght- 

angled angled angled angled 

Square Rhombus Oblong Rhomboid 

The most perfect divisions in a logical point of view 
are produced by continually dividing each genus into twc 
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species by a difference, of which an example has been 
given in the Tree of Porphyry. This process ic called 
Uebotomy (Greek dixo, in two; rc^ivii, to cut); it is also 
called BzhansttTo DIvlilon because it always of necessit) 
obeys the second rule, and provides a place for every 
possible existing thing. By a Law of Thought to be con- 
sidered in the next Lesson, every thing must either havt 
a quality or not have it, so that it must fall into one or 
other division of the genus. This process of exhaustive 
division wfll be shewn to have considerable importance in 
Lesson XXIII., but in practice it is not by any means 
always necessary or convenient It would, for instance^ 
produce a needlessly long classification if we divided rec- 
tilineal figures thus : 

Rectilineal figure 

3-siaed not 3-sided 

Triangle 



4-sided not A-sided 

Quadrilateral « ^ 1 

5-sided not 5-sided 

Pentagon &c. 

As we know beyond all doubt that every figure must 
have 5, 4, 59 6, or more sides, and no figure can belong to 
more than one group, it is much better at once to enume- 
rate the parts as Triangle, Quadrilateral, Pentagon, Hexa- 
gon, &a Again, it would be very awkward if we divided 
the counties of England into Middlesex and not-Middle- 
sex; the latter into Surrey and not-Surrey; the latter, 
again, into Kent and not-Kent Dichotomy is useless, 
and even seems absurd in these cases, because we can 
observe the rules of division certainly in a much briefei 
division. But in less certain branches of knowledge oui 
divisions can never be free from possible oversight unless 
they proceed by dichotomy. Thus, if we divide the popula- 
doa of the woild into three branches, Aryan, Semitic, and 
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Turanian, some race might ultimately be discovered which 
Is distinct from any of these, and for which no place has 
been provided ; but had we proceeded thus — 

Man 

, 1 , 

Aryan not-Aryan 



Semitic not-Semitic 



Turanian not-Turanian, 

it is evident that the new race would fall into the last 
group, which is neither Aryan, Semitid, nor Turanian. All 
the divisions of naturalists are liable to this inconvenience 
If we divide Vertebrate Animals into Mammalia, Birda^ 
Reptiles, and Fish, it may any time happen that a new 
form is discovered which belongs to none of these, and 
therefore upsets the divisioifl 

A further precaution required in Division is not to 
proceed from a high or wide genus at once to a low 
or narrow species, or, as the phrase is, divisio nan facia* 
saltum (the division should not make a les^). The 
species should always be those of the proximate or next 
higher genus ; thus it would obviously be inconvenioit to 
begin by dividing geometrical figures into those which 
have parallel sides and those which have not; but this 
principle of division is very proper when applied to the 
proximate genus. 

Logical division must not be confused with physical 
division or Partition, by which an individual object, as a 
tree, is regarded as composed of its separate parts, root, 
trunk, branches, leaves, &e. There is even a third and 
distinct process, called Hotaphysioal Division, which con- 
lists in regarding a thing as an aggregate of qualities, 
and separating these in thought ; as when we discriminat* 
the form, colour, taste, and smell of an orange. 

OM^^y connected with the subject of this Lesioo ii 
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the process of Lodeal SeflnltUm, by which we determtnff 
the common qualities or marks of the objects belongiag 
to any given class of objects. We must give in a defini- 
tion the briefest possible statement of such qualities as 
•re sufficient to distinguish the class from other classes, 
and determine its position in the general classification ol 
conceptions. Now this will be fUfilled by regarding the 
class as a species, and giving the proximate genus and 
the difference. The word genus is here used in its inten- 
sive meaning, and denotes the qualities belonging to all 
of the genus, and sufficient to mark them out; and as the 
difference marks out the part of the genus in question, 
we get a perfect definition of the species desired. But we 
* should be careful to give in a definition no superfiuous 
marks ; if these are accidents and do not belong to the 
whole, the definition will be improperly narrowed, as il 
we were to define Quadrilateral Figures as figures with 
four e^ual sides; if the superfiuous marks belong to all 
the things defined they are Properties^ and have no effect 
upon the definition whatever. Thus if I define parallelo- 
grams as '' four-sided rectilineal figures, with the opposite 
sides equal and parallel, and the opposite angles equal," 
I have added two properties, the equality of the opposite 
sides and angles which necessarily follow from the paral- 
lelism of the sides, and only add to the complexity of the 
definition without rendering it more precise. 

There are certain rules usually given in logical works 
which express the precautions necessary in definition. 

I. A definition should state the essential attributes oj 
ISI# species defined. So far as any exact meaning can be 
liven to the expression ''essential attributes,'' it meana^ 
as explained above, the proximate genus and difference. 

3. A d^nition must not contain the name defined. 
For the purpose of the definition is to make the species 
known, and as long as it is not known it cannot serve to 
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nake itself known. When this rule is not observed, then 
it said to be ' circulus in defimendoi or ^ a dide in defin- 
ing/ becaose the definition brings us round again to the 
very word from which we started. This fault will usually 
be committed by using a word in the definition which is 
really a synonym of the name defined, as if I were to 
define '' Plant" as '*an orgmnized being possessing vege- 
table life," or elements as simple substances, vegetable 
being reaily equivalent to plant, and simple to elementary. 
If I were to define metals as ^substances possessing me- 
tallic lustre," I should either commit this fault, or use the 
term metallic lustre in a sense which would admit other 
substances, and thub break the following rule. 

3. The difinitum must be exactly equvvalent to the 
species d^ned^ that is to say, it must be an expression the 
denotation of which is neither narrower nor wider than 
the species, so as to include exactly the same objects. 
The definition, in short, must denote the species, the 
whole species, and nothing but the species, and this may 
really be considered a description of what a definition is. 

4. A definition must not be expressed in obscurejigura- 
true or ambiguous language. In other word^ the terms 
employed in the definition must be all exactly known, 
otherwise the purpose of the definition, to make us ac- 
quainted with the sufficient marks of the species, is 
obviously defeated. There is no worse logical fault than 
to define ignotum per ignotius, the unknown by the still 
more unknown. Aristotle's definition of the soul as ' The 
Entelechy, or first form of an organized bddy which has 
potential life,' certainly seems subject to this objection. 

5. And lastly, A definition must not be negative ioken 
U can be affirmative. This rule however is often i|ol 
applicable, and is by no means always binding. 

Read Mr Mlfl on the nature of Classification and th« 
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fire Predicables, System of Logic^ Book I. Giap^ 
▼II. For ancient Scholastic Views concerning De 
finition, see Mansd's Artis LifgUa Rudmml^ 
(AldrichX App. Note C 



LESSON XIIL 

PASCAL AND DESCARTES ON METHOD. 

It may be doubted whether any man ever possessed a 
more acute and perfect intellect than that of Blaise 
Pascal He was bom in 1623, at Qermont in Auvergne, 
and from his earliest years displayed signs of a remark- 
able character. His father attempted at first to prevent 
his studying geometry, but such was Pascal's genius and 
love of this science, that, by the age of twelve, he had 
found out many of the propositions of Euclid's first book 
without the aid of any person or treatise. It is difficult 
to say whether he is most to be admired for his mathe- 
matical discoveries, his invention of the first calculating 
machine, his wonderful Provincial Letters written against 
the Jesuits, or for his profound Pens^es or Thoughts, a 
collection of his reflections on scientific and religious 
topics. 

Among these Thoughts b to be found a remarkable 
fragment upon Logical method, the substance of which is 
also given in the Port Royal Logic, It forms the second 
article of the Pensees^ and is entitled Riflexions sur la 
Giametrii en gineraL As I know no composition in 
which perfection of truth and deamess of expression are 
more nearly attained, I propose to give in this lesson a 
foe translation of the more important parts of this 
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fragment, appending to it rules of method from thi 
Port Royal Logic, and from Descartes* celebrated Essay 
om Method, The words of Pascal are nearly as follows. 

^The true method, which would furnish demonstrar 
tions of the highest excellence, if it were possible tc 
employ the method fully, consists in observing two priii> 
cipal rules. The first rule is not to employ any term d 
which we have not clearly explained the meaning; the 
second rule is never to put forward any proposition which 
we cannot demonstrate by truths already known; that is 
to say, in a word, to define all the terms ^ and to prove aU 
the propositions. But, in order that I may observe the 
rules of the method which I am explaining, it is neces- 
sary that I declare what is to be understood by Seflnltloii. 

"We recognise in Geometry only those definitions 
which logicians call Vemlnal Definitions, that is to say, 
only those definitions which impose a name upon things 
clearly designated in terms perfectly known ; and I speak 
only of those definitions." 

Their value and use is to clear and abbreviate dis- 
course by ''expressing in the single name which we 
impose what could not be otherwise expressed but in 
several words ; provided nevertheless that the name im- 
posed remain divested of any other meaning which it 
might possess, so as to bear that alone for which we 
intend it to stand. 

Tor example, if we need to distinguish among 
numbers those which are divisible into two equal parts, 
from those which are not so divisible, in order to avoid 
the frequent repetition of this distinction, we give a name 
to it in this manner : — we call every number divisible inta 
two equal parts an Even Number. 

''This is a geometrical definition, because after having 
clearly designated a thing, namely any numbei divisiUc 
Into two equal parts, we give it a name divested of every 
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other meaning, which it might have, in order to bestow 
upon it the meaning designated. 

^ Hence it appears that definitions are Tery free, and 
diat they can never be subject to contradictioHy for there 
U nothing more allowable, than to give any name we wish 
lo a thing which we have clearly pointed out It is only 
necessary to take care that we do not abuse this liberty ol 
imposing names, by giving the same name to two diflfer- 
ent things. Even that would be allowable, provided that 
we did not confuse the results, and extend them from 
one to the other. But if we fall into this vice, we have a 
very sure and infallible remedy; — ^it is, to substitute men* 
tally the definition in place of the thing defined, and to 
hold the definition ahvays so present in the mind, that 
every time we speak, tor instance, of an even number, we 
may understand precisely that it is a number divisible 
into two equal parts, and so that these two things should 
be 80 COTibined and inseparable in thought, that as often 
as one is expressed in discourse, the mind may direct it- 
self inunediatdy to the other. 

^For geometers and all who proceed methodically 
only impose names upon things in order to abbreviate 
discourse, and not to lessen or change the ideas of the 
things concerning which they discourse. They pretend 
that tl^e mind always suppUes the entire definiti<m of the 
biief terms which they employ simply to avoid the con- 
fusion produced by a multitude of words. 

" Nothing prevents more promptly and effectively the 
msidious £adlacies of the sophists than this method, which 
we should always employ, and which alone suffices to 
banish all sorts of difficulties and equivocations. 

** These things being well understood, J return to my 
o^lanation of the true method, which consists, as I said, 
in defining everything and proving everything. 

^ Certainly this method would be an excdlent OM^ 

8 
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were it not abscdutely impossiUe. It it evident that thi 
nrst terms we wished to define would require previous 
terms to serve for their explanation, and similarly the 
first propositions we wished to prove, would presuppose 
other propositions preceding them in ouifimowledge; and 
thus it is dear that we should never arrive at the first 
terms or first propositions. 

'* Accordingly in pushing our researdies further and 
fiirther, we arrive necessarily at primitive words idiich we 
cannot define, and at principles so dear, that we cannot 
find any principles more dear to prove them by. Thus 
it appears that men are naturally and inevitably incapa^ 
ble of treating any sdence whatever in a perfect method i 
but it does not thence follow that we ou|^t to abandon 

every kind of method The most perfect method avails 

able to men consists not in defining everything and de- 
monstrating everything, nor in defining nothing and de- 
monstrating nothing, but in pursuing the middle course 
of not defining things which are dear and understood by 
all persons, but of defining all others ; and of not proving 
truths known to all persons, but of proving all othen; 
From this method they equally err who undertake to de- 
fine and prove everything, and they who neglect to do it 
hi things which are not self-evident!" 

It is made plain in this admirable passage t)iat we 
can never by using words avoid an ultimate appeal to 
things, because each definition of a word must require 
(me or more other words, which also will require defini^ 
tion, and so on ad infinitum. Nor must we ever return 
back upon the words already defined ; for if we define A 
by B^ and B by C, and C by 2>, and then 2> by ^, wt 
commit what may be called a circulus in d^niiftdoj a 
most serious fallacy, which might lead us to suppose that 
we know the nature of A^ B^ C, and />» when we reall> 
know nothing about them. 
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* 

Pascal's views of the geometrical method were cleaily 
gummed up in the following rules, inserted by him in thi 
Pari Rcyal Logic*. 

c. To admit no terms in the least obscure or eqdvi^ 
cal irithout defining theoL 

2. To employ in the definitions only terms perfectly 
known or already explained. 

3. 'To demand as axioms only truths perfectly ev« 
dent 

4. To prove all propositions which are at aU obscure, 
by employing in their proof only the definitions which 
have preceded, or the axioms which have been accorded, 
or the propositions which have been already demonstrated, 
or the construction of the thing itself which is in dispute, 
when there may be any operation to perform. 

5. Never to abuse the equivocation of terms by failing 
to substitute for them, mentally, the definitions which 
restrict and explain them. 

The reader will easily see that these rules are much 
more easy to lay down than to observe, since even geo- 
meters are not agreed as to the simplest axioms to assume, 
or the best definitions to make. There are many differ- 
ent opinions as to the true definition of parallel lines, and 
the simplest assumptions concerning their nature; and 
how much greater must be the difficulty of observing 
Pascal's rules with confidence in less certain branches ol 
science. Next after Geometry, Mechanics is perhaps the 
most perfect science, yet the best authorities have been 
far from agreeing as to the exact definitions of such 
notions ^s/orce^ mass, mamenty power, inertia, and the 
most different opinions are still held as to the simplest 
axioms by which the law of the composition of forces may 
\ft proved. Nevertheless if we steadily bear in mind, is 

* Mr Spencet Baynes' T randMim, p. 317* 
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studying each science, the necessity of defining ev^^ry tens 
as far as possible, and proving each proposition whicb 
can be proved by a simpler one, we shall do much to deai 
away error and confusion. 

I also wish to give here the rules proposed by the 
celebrated Descartes for guiding the reason in the attain- 
ment of truth. They are as follows : — 

1. Never to accept anything as true, which we do 
not clearly know to be so ; that is to say, carefully to 
avoid haste or prejudice, and to comprise nothing more 
in our judgments than what presents itself so clearly and 
distinctly to the mind that we cannot have any room to 
doubt it 

2. To divide each difficulty we examine into as many 
parts as possible, or as may be required for resolv- 
ing it 

3. To conduct our thoughts in an orderly manner, 
oommendng with the mo^t simple and easily known 
objects, in order to ascend by degrees to the knowledge 
of the most complex. 

4. To make in every case enumerations so complete^ 
and reviews so wide, that we may be sure of omitting 
nothing. 

These rules were first stated by Descartes in his ad- 
mirable Discourse on Method, in which he gives his reflec- 
tions on the right mode of conducting the reason, and 
searching for truth in any of the sciences. This little 
treatise is easily to be obtained in the original French, and 
has also been translated into English by Mr Veitch*. 
The reader can be strongly advised to study it Always ti 
observe the rules of Descartes and Pascal, or to know 
iHiether we in every case observe them properly, is nn^ 

• PnUished at EdinSurgh in 185^ 
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possible, but it must neverthdess be valuable to know ai 
irhat we ought to aim. 

Read Locke's brief Essay on the Conduct of the Uf^ 
derstanding^ which contains admirable remarks oa 
the acquirement of exact and logical habits oi 
tiM>ught 



LESSON XIV. 

THE LAWS OF THOUGHT. 

BiFORS the reader proceeds to the lessons which treat 
of the most common forms of reasoning, known as the 
syllogism, it is desirable that he should give a careful 
attention to the very simple laws of thought on which all 
reasoning must ultimatel> depend. These laws describe 
the very simplest truths, in which all people must agree, 
and which at the same tfme apply to all notions which 
we can conceive. It is impossible to think correctly and 
avoid evident self-contradiction unless we observe what 
are called the Tbree Primary Laws of rhoagiit, which may 
be stated as follows : 

I. The Law of Identity. Waatever is, is. 

8. The Law of Contradiction Votblsg esn botb be and 
notlMi 

X The Law of Excbiaed Middle. Bfnytliliif rnasl 
•tther ht or not ht. 

Though these laws when thus stated may seem ab- 
surdly obvious, and were ridiculed by Locke and others 
OB that account, I have found that students are seldom 
able to see at first their full meaning and importance. 
It will be pointed out in Lesson XXIII. that logicians havs 
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overlooked until recent yean the very simple way in which 
all arguments may be explained when these self-evident 
2aws aie granted; and it is not too much to say that thfl 
whole of logic will be plain to those who will constantly 
use these laws as the key. 

The first of the laws may be regarded as the best 
definition we can give of identity or sameness. Could 
any one be ignorant of the meaning of the word Idamtttj, 
it would be sufficient to inform him that ovezytliliig li 
IdMittcal with Itstfl 

The second law however is the one which requires 
more consideration. Its meaning is that nothing can 
have at the same time and at the same place contra- 
dictory and inconsistent qualities. A piece of paper may 
be blackened in one part, while it is white in other parts; 
or it may be white at one time, and afterwards become 
black; but we cai^not conceive that it should be both 
white and black at the same place and time. A door 
after being open may be shut, but it cannot at once be 
shut and open. Water may feel warm to one hand and 
cold to another hand, but it cannot be both warm and 
cold to the same hand. No quality can both be present 
and absent at the same time ; and this seems to be the 
most simple and general truth which we can assert of all 
things. It is the very nature of existence that a thing 
cannot be otherwise than it is ; and it may be safely said 
that all fallacy and error arise from unwittingly reason- 
ing in a way inconsistent with this law. All statements 
or inferences which imply a combination of contradictory 
qualities must be taken as impossible and false, and the 
breaking of this law is the mark of their being false. It 
can easily be shewn that if Iron be a metal, and every 
metal an element, Iron must be an element or it can be 
nothing at all, since it would combine qualities which an 
inoonsistent (see Lesson xxiii). 



d by Google 



WV.] THE LAWS OF THOUGHT. 119 

rhe Law of Excluded Middle is much less self-evidem 
than either of the two preceding ones, and the reader wiU 
not perhaps see at the first moment that it is equally 
important and necessary with them. Its meaning may 
be best explained by saying that it is impossible to men* 
lion any thing and any quality or circumstance, without 
allowing that the, quality or circumstance either belongs 
to the thing or does not belong. The name of the law 
expresses the fact that there is no third or middle course ; 
the answei must be Yes or No. Let the thing be rock 
and the quality hard; then rock must be either hard or 
not-hard. Gold must be either white or not white; a 
line must be either straight or not straight ; an action 
must be either virtuous or not virtuous. Indeed when 
.we know nothing of the terms used we may never- 
theless make assertions concerning them in accordance 
with this law. The reader may not know and in fact 
chemists may not really know with certainty, whether 
vanadium is a metal or not a metal, but any one knows 
that it must be one or the other. Some readers may not 
know what a cycloid is or what an isochronous curve it; 
but they must know that a cycloid is either an isochro- 
nous curve or it is not an isochronous curve. 

This law of excluded middle is not so evident but that 
plausible objections may be suggested, to it Rock, it 
may be urged, is not always either hard or soft, for it may 
be half way between, a little hard and a little soft at the 
tame time. This objection points to a distinction which 
ii of great logical importance, and when neglected often 
leads to fallacy. The law of excluded middle affirmed 
nothing about hard and soft^ but only referred to hard 
and not-hard; if the reader chooses to substitute soft for 
not-hard he fblls into a serious confusion between opposite 
terms and contradictory terms. It is quite possible that 
% thmg may be neither hard nor soft, being half way 
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be t wee n ; but in that case it cannot be faiiiy called haxd, 
so that the law holds true. Similarly water most be 
cither warm or not-warm, but it does not follow that it 
must be warm or cold. The alternative not-warm evi- 
dently includes all cases in which it is cold besides cases 
where it is of a medium temperature, so that we should 
caU it neither warm nor cold. We must thus carefuUy 
distinguish qnestlonB of degree or ^uantily from those of 
dmple logical fact In cases where a thing or quality 
may exist to a greater or less extent there are many alter- 
natives. Warm water, for, instance may have any tempe- 
rature from 70^ perhaps up to 120P. Exactly Uie same 
question occurs ui cases Id geometrical reasoning; for 
Euclid in his Elements frequently argues from the sdf- 
evident truth that any line mu^t be either greater than, 
equal to^ or less than any other line; While there are 
only two alternatives to choose from in logic thera are 
three in Mathematics; thus one linc^ compaied with 
another, may be — 

|greater .greateri j^ 

In U)gic {^t.greater...{ --^ fMathematica. 

Another and even more plausible objection may be 
rolled to the third l&w of thought in this way. VSrhti 
being the thing proposed, and triangular the quality, the 
Law of Excluded Middle enables us at once to assert that 
virtue is either triangular or not-triangular. At first sight 
it mi^t seem false and absurd to say that an immaterial 
notion such as virtue should be either triangular or not, 
because it has nothing in common with those material 
Bubstances occupying space to which the notion of figure 
belongs. But the absurdity would arise, not from any 
falseness in the law, but from misinterpretation of the 
ninretsion noi-iriangular. If in saying that a thing it 
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''not triangular" we are taken to imply that it has some 
figure though not a triangular figure, then of course the 
expression cannot be applied to virtue or anything ini> 
material In strict logic however no such implied mean- 
ing is to be allowed, and not-triangular will include botL 
things which have figure other than triangular, as well as 
things which have not the properties of figure at all; and 
it is in the latter meaning that it is applicable to an im- 
material thing. 

These three laws then being universally and neces- 
larily true to whatever things they are applied, become 
the foundation of reasoning. All acts of reasoning pro- 
ceed bosDL certain judgments, and the act of judgment 
consists in comparing two things or ideas together and 
discovering whether they agree or differ, thcut is to say 
whether they are identical in any qualities. The laws of 
thought inform us of the very nature of this identity with 
which all thought is concerned. But in the operation 
of discourse or reasoning w^ need certain additional 
laws, or axioms, or self-evident truths, which may be thus 
stated: 

I. Two terms agreeing with one and the same third 
term agree with each other, 

3. Two terms of which one agrees and the other does 
not agree with one and. the same third term, do not agree 
with each other. 

These self-evident truths are commonly called the 
Oaaoiui or Fimdamental Principles of Syllogism, and they 
are true whatever may be the kind of agreement in ques* 
tion. The example we formerly used (p. 3} of the ^ 
greement of the terms " Most useful metal** and ''cheapest 
netal" with the third common term " Iron,*' was but 
an instance of the first Canon, and the agreement con- . 
listed in complete identity. In the case of the *' Earth,** 
the ^ Planets," and '' Bodies revolving in elliptic orbits,* 
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the agreement was less complete, because the Earth \% 
only one of many Planets, and the Planets only a smafi 
^wrdon of all the heavenly bodies, such as Satellites} 
Comets, Meteors, and Double-Stars which revolve io 
•nch orbits. 

The second of the Canons applies to cases where there 
li disagreement or difference, as in the following example : 
Venus is a planet 
Planets are not^self-luminous. 
Therefore Venus is not self-luminous. 
The first of these propositions states a certain agree- 
ment to exist between Venus and planet, just as in the 
previous case of the Earth, but the second proposition 
states a disagreement between Planet and self-luminous 
bodies; hence we infer a disagreement between Venus 
and self-luminous body. But the reader will carefully 
observe that from two disagreemenls wt can mver infet 
anything. If the following were put forth as an argu- 
ment it would be evidently absurd : — 
Sinus is not a planet 
Planets are not self-luminous. 
Therefore Sirius is not self-luminous. 

Both the premises or propositions given are true, 
and yet the conclusion is false, for all the fixed stars are 
self-limiinous, or shine by their own light We may, in 
facty state as a third Canon that — 

3. Two terms both disagreeing with one and the 
tame third term may or may not agree with each other. 

Self-evident rules, of an exactly similar nature to these 
three Canons, are the basis of all mathematical reasoning, 
and are usually called axioms. Euclid's first axiom is 
that *' Things which are equal to the same thing are equal 
to one another ;" and whether we apply it to the length of 
lines, the magnitude of angles, areas, solids, numbers, 
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dqprees, or anything dse which admits of being equal ot 
unequal, it holds true. Thus if the lines A and B are eadi 
equal to C it is evident that each is equal to the < 



A 

B* 

C 

D 



Euclid does not give axioms corresponding to the second 
and third Canons, but they are really used in Geometry. 
Thus if ^ is equal to B^ but D is not equal to B^ it follows 
that A is not equal to Z>, or things of which one is equal, 
but the other unequal to the same third thing, are unequal 
to each other. Lastly, A and E are two lines both un- 
equal to D and unequal to each other, whereas A and B 
are two lines both nnequal to D but equal to each other; 
thus we plainly see that ** two things both unequal to the 
same thing may or may not be equal to each other.* 

From what precedes it will be apparent that all rea 
soning requires that there should be one agreement at 
least; if there be two agreements we may reason to a 
third agreement; if there be one agreement and one 
difference we may reason to a second difference; but if 
there be two differences only we cannot reason to any 
conclusion whatever. These self-evident principles will 
in the neict Lesson serve to explain some of the rules o£ 
the Syllogism. 

Logicians however have not confined themselves to 
the use of these Canons, but have often put the same 
truth into a different form in axioms known as the Dictm 
di cmni et nulla of Aristotle. This celebrated Latin 
phrase means " Statements concerning all and none,** and 
the aadom, or rather pair of axioms, is usually given in 
die following words: 
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i 



Whaiiver is pridicaiid of a term dis^frihuUd wkeHuf 
Mffirmativefy or negatively^ may be predicated in liki 
tmanner of everything contained under it. 
Or more briefly : 

Wkat pertains to the higher class pertains mlso to thi 
hwer. 

This merely means, in untechnical language, that 
what mi^ be said of all the things of any sort or kind 
may be said of any one or any part of those things ; and, 
secondly, what may be denied of all the tlungs in a class 
may be denied of any one or any part of them. What- 
ever may be said of "AH planets" may be said of Venus, 
the EarUi, Jupiter, or any other planet ; and, as they may 
all be said to revolve in eDipdc orbits, it follows that 
this may be asserted of Venus, the Earth, Jupiter, or any 
other planet Similarly, according to the negative part 
of the Dicta, we may deny that the planets are self- 
luminous, and knowing that Jupiter is a planet may deny 
that Jupiter is self-luminous. A little reflection would 
show that the affirmative Dictum is really the first of the 
Canons in a less complete and general form, and that the 
negative Dictum is similarly the second Canon. These 
Dicta in fact only apply to such cases of agreement be- 
tween terms as consist in one being the name of a smallef 
class, and another of the larger class containing it Lo- 
gicians have for the most part strangely overlooked the 
important cases in which one term agrees with another to 
the extent of being identical with it ; but this is a subject 
which we cannot fitly discuss here at afiy lengdL It is 
treated in my little work called The Substttution ^ 
Similars*. 

Some logicians have held that in addition to the three 
hNTS which are called the Primary Laws of Thoui^ 

• Macmillsn and Ca 1069^ 
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there is a fourth called ^ The Principle or Law of Sum- 
cient Reason." It was stated by Leibnitz in the following 
words: 

Nothing happens wiihout a reason why it should hi 
90 rather than otherwise. For instance, if there be a paii 
of scales in every respect exactly alike on each side and 
with exactly equal weights in each scale, it must remain 
motionless and in equilibrium, because there is no reason 
why one side should go down more than the other. It is 
certainly a fundamental assumption in mechanical science 
that if a body is acted upon by two perfectly equal forces 
m different directions it will move equally between them, 
because there is no reason why it should move more to 
one side than the other. Mr Mansel, Sir W. Hamilton 
and others consider however that this law has no place 
in logic, even if it can be held self-evident at all ; and the 
question which appears open to doubt need not be dis- 
cussed here. * 

I have 80 freely used the word axiom in this lesson 
that it is desirable to clear up its meaning as far as pos- 
sible. Philosophers do not perfectly agree about its deri- 
vation or exact meaning, but it certainly comes from the 
verb i!(m^, which is rendered, to think worthy. It gene- 
rally denotes a self-evident truth of so simple a character 
that it must be assumed to be true, and, as it cannot be 
proved by any simpler proposition, must itself be taken as 
the basis of reasoning. In hiathematics it is clearly used 
tn this sense. 

See Hamilioii's LeOuru m Logic^ Lectoiet 5 aad 4 
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LESSON XV 
THE RULES OF THE SYLLOGISM. 

Syllooism is the common name for Mediate Inference^ 
w inference by a medium or middle term, and is to b€ 
distinguished from the process of Immediate Inference, oi 
inference which is performed without the use of any tldrd 
or middle term. 

, We are in the habit of employing a middle term or 
medium whenever we are prevented from comparing two 
things together directly, but can compare each of them 
with a certain third thing. We cannot compare the sizes 
of 'two halls by placing one in the other, but we can 
measure each by a foot rule or other suitable measure 
which forms a conmion measure, and enables us to ascei^ 
tain with any necessary degree of accuracy their relative 
dimensions. If we have two qu£^ntities of cotton goods 
and want to compare them, it is not necessary to bring 
the whole of one portion to the other, but a sample is cut 
off, which represents exactly the quality of one portion, 
and, according as this sample does or does not agree with 
the other poition, so must the two portions of goods agree 
or differ. 

The use of a middle term in syllogism is closely par 
rallel to what it is in the above instances, but not exactly 
the same. Suppose, as an example, that we wish to 
iscertain whether or not *' Whales are viviparous," and 
that we had not an opportimity of observing the fact 
directly; we could yet show it to be so if we knew that 
"whales are mammalian animals," and that ^all mam- 
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malian animals are vivipsirous." It would follow that 
'^whales are Viviparous;*' and so far as the inference k 
concerned it does not matter what is the meaning w% 
attribute to the words viviparous and mammalian. !■ 
this case *' mammalian animal " is the middle term. 

The name Syllogism means the joining together ia 
thought of two propositions, and is derived from the 
Greek words trvv, widi, and X^or, thought or reason. It 
is thus exactly the equivalent of the word ComputoHon^ 
which means thinking together (Latin con, together, 
^utOf to think), or reckoning. In a syllogism we so unite 
in thought two pireinises, or propositions put forward, that 
we are enabled to draw from them or infer, by means of 
the middle term they contain, a third proposition called 
the condnglon. Syllogism may thus be defined as the 
act' of thought by which from two given propositions we 
proceed to a third proposition, the truth of which neces- 
sarily follows from the truth of these given propositions. 
When the argument is fully expressed in Umguage it is 
usual to call it concretely a syllogism. 

The special rules of the syllogism are founded upon 
the Laws of Thought and the Canons considered in the 
previous Lesson. They serve to inform us exactly imder 
what circumstances one proposition can be inferred from 
two other propositions, and are eight in number, as 
follows : — 

1. Evtry syllogism has thru and only three isrms. 
These terms are called the major tom* the miaoi 

term, and the middle term. 

2. Every syllogism contains three^ atM only tkm 
propositions. 

These propositions are called the major premiae, thi 
minor premise, and the conclusion. 

3. The middle term must be distributed once j/ kmdt 
9$ul must futt be ambiguous. 
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4. N0 Urm must be dtstribuUd in the concimtimt 
m^ich was not distributed in one of the premises. 

5. From negative premises nothing can be inferred. 

6. If one premise be, negative^ the conclusion mtui 
be negative; and vice vers!, to prtve a negative can^ 
dmsion one of the premises must be negative. 

From the above rules may be deduced two saber- 
dinate rules, which it will nevertheless be convenient to 
state at once. 

7. From two particular premises no conclusion am 
bodrawn. 

8. If one premise be particular^ the conclusion mmi 
be particular. 

All these rules are of such extreme importance that it 
wiU be desirable for the student not only to acquire a 
perfect comprehension of their meaning and truth, but to 
commit them to memory. During the remainder of this 
lesson we shall consider their meaning and force; 

As the syllogism consists in comparing two terms by 
means of a middle term, there cannot of course be less 
than three terms, nor can there be more; for if there 
were four terms, say A^ B, C, Z>, and we compared A 
with B and C with D, we should either have no conunon 
meditmi at all between A and Z>, or we should require a 
second syllogism, so as first to compare A and C with B, 
and then AandD with C. 

The middle term may always be known by the het 
that it does not occur in the conclusion. The major tttn 
is always the predicate of the conclusion, and the minor 
Ism the subject These terms are thus called because in 
the universal affirmative proposition (A) the predicate it 
necessarily a wider or greater or major term than the 
•abject ; thus in '* all men are mortals,** the predicate is- 
dades all other animals as well as men, and is obviously 
A major term or wider term than men. 
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Again, the syllogism necessarily consists of a premise 
called the major premise, in which the major and middle 
terms are compared together; of a minor premise which 
tknilarly compares the minor and middle terms ; and tA 
\ conclusion, which contains the major and minor terms 
3nly. In a strictly correct syllogism the major premise 
tlways stands before the minor premise, but in ordinary 
writing and speaking this rule is seldom observed ; and 
that premise which contains the major tefm still con- 
tinues to be the major premise, whatever may be its 
position. / 

The third rule is a very important one, because many 
fallacies arise from its neglect By the middle term being 
distribuied once at least, we mean (see p. 74) that the 
whole of it must be referred to universally in one premise, 
if not both. The two propositions — 

All Frenchmen are Europeans, 
All Russians are Europeans, 
do not distribute the middle term ar all, because tney 
are both affirmative propositions, which have (p.. 75} 
undistributed predicates. It is apparent that French- 
men are one part of Europeans, and Russians anothei 
fKttt as shown in Euler's method ui Fig. 6^ so thai 

Fic.6. 
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dliere is no real middle term. Those propositions would 
equally allow of Russians being or not being Frenchmen i 
for whether the two interior circles oveilap or not they 
are equally within the larger circle of Europeans. Again, 
the two propositions 

All Frenchmen are Europeans, 

All Parisians are Europeans, 
io not enable us to infer that all Parisians are French* 
men. For though we know of course that all Paririani 




are included among Frenchmen, the premises would 
allow of their being placed anywhere within the circle of 
Europeans. We see in this instance that the premises 
and conclusion of an apparent argument may all be true 
and yet the argument may be fallacious. 

The part of the third rule which refers to an amid- 
fnoos middle term hardly requires explanation. It has 
been stated (Lesson iv.) that an ambiguous term is one 
which has two different meanings, implymg different con- 
notations, and it is really equivalent to two different terms 
which happen to have die same form of spelling, so that 
they are readily mistaken for each other. Thus if we 
were to argue that because ^ all metals are elements and 
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brass is metal, therefore it is an element," we should be' 
committing a fallacy by using the middle term metal in 
two different senses, in one of which it means the pure 
simple substances known to chemists as metals, and la 
the other a mixt^u-e of metals commonly called metal is 
the arts, but known to chemists by the name alloy. In 
many examples which may be found in logical books the 
ambiguity of the middle term is exceedingly obvious, but 
the reader should always be prepared to meet with cases 
where exceedingly subUe and difficult cases of ambiguity 
occur. Thus it might be argued that ''what is right 
should be enforced by law, and that charity is right and 
should therefore be enforced by the law.'' Here it is 
evident that right is applied in one case to what the 
conscience approves, and in another case to what public 
opinion holds to be necessary for the good of society. 

The fourth rule forbids us to distribute a term in the 
conclusion unless it was distributed in the premises. As 
the sole object of the syllogism is to prove the conclusion 
by the premises, it is obvious that we must not make a 
statement concerning anything unless that thing was 
mentioned in the premises, in a way warranting the state- 
ment Thus if we were to argue that " because many 
nations are capable of self-government and that nations 
capable of self-government should not receive laws from a 
despotic government, therefore no nation should receive 
laws from a despotic government," we should be clearly 
exceeding the contents of our premises. The minor term, 
many nations^ was partictdar in the minor premise, and 
Tiust not be made universal in the conclusion. The pre- 
mises dn not warrant a statement concerning anything but 
the many nations capable of self-government The above 
argument ^ould therefore be fallacious and would be 
technically called an illicit process of the minor tenn, 
meaning that we have improperly treated the minor term 
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Such a breach of the fourth rule as is described above 
is exceedingly easy to detect, and is therefore very seldom 
sommitted. 

But an llUeit i ffoee w or improper treatment of the 
major term is more common because it is not so trans- 
parently fake. If we argued indeed that ''because all 
Anglo-Saxons love liberty, and Frenchmen are not Anglo- 
Saxons, therefore they do not love liberty," the Csdlacy 
would be i»%tty apparent; but without a knowledge d 
logic it would not be easy to give a clear explanation of 
the fallacy. It is apparent that the major term loving 
liberty^ is undistributed in the major premise, so that 
Anglo-Saxons must be assumed to be only a part of those 
who love liberty. Hence the exclusion of Frenchmen 
from the class Ajiglo-Saxons does not necessarily exclude 
them from the dass who love liberty (see Fig. S). The 

F%.8. 

£oHvZi5frl|r 



^^3) 



condusioQ ' of the false argument being negathre dittii 
bates Its predicate, the major term, and as this is mir 
distributed in the major premise we have an lUldt majof 
as we may briefly call this fallacy. The following is an 
obscurer example of the same fallacy ; — '' Few students 
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are capable of excelling in many branches of knowledge^ 
and such as can so excel ve deserting of high commen* 
dation f hence ^ few students are deserving of high conh> 
mendation." The little word ''few" has here the doab*t 
meaning before explained (p. 67)) and means that ''a 
few are, &c^ and the rest are not" The conclusion is 
thus really a negative proposition, and distributes the 
major term ''deserving of high commendation." .But 
this major term is clearly undistributed in the major 
premise, which merely asserts that those who can excel 
in many branches of knowledge are deserving, but says 
or implies nothing about otheiT students. 

The fifth rule is evidently founded on the principle 
noticed in the last lesson, that inference can only proceed 
where there is agreement, and that two differences or 
disagreements allow of no reasoning. Two terms, as the 
third Canon states, may both differ from a common term 
and yet may or may not differ from each other* Thus il 

ng,9. 




we were to aigue that Aciericans are not Europeans, and 
Virginians are not Europeans, we see that both tenni 
ikagiee with the middle term Europeans, and yet they 
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afiiee between themsehrea In odier cases the two nqj^a* 
tnre premises may be plainly true while it vvill be quite 
uncertain whether the major and minor terms agree or 
not Thus it is true, for iiihiiOi that ''ColonisU are 
not Europeans, and Americans are not Europeans," but 
this gives us no right to infer that Colonists are ot 
are not Americans. The two negative premises are re^ 
presented in fig. 9, by excluding the circles of Colonists 
and Americans from that of Europeans ; but this exclusion 
may still be effected whether Colonists and Americans 
coincide partially, or wholly, or not at alL A breach oi 
this rule of the syllogism xfiay be conveniently called the 
fallacy of Bsgattv* prtmisai. It must not however be 
supposed that the mere occtirrence of a negative particle 
{net or n^) in a proposition renders it negative in the 
manner contemplated by this rule. Thus the argument 

^ What is not compound is ail element 
Gold is not compound ; 
Therefore Gold is an element* 

contains negatives in both premises, but it nevertheless 
^^d, because the negative in both cases affects the middle 
kerm, which is really the negative term not-compound. 

The truth of the sixth rule depends upon that of the 
mjAoxa^ that if two terms agree with a common third term 
they agree with each other, whence, remembering that a 
negative proposition asserts disagreement, it is evident 
that a negative conclusion could not be drawn from really 
affirmative premises. The corresponding negative axiom 
prevents our drawing an affirmative conclusion if either 
premise should be really negative. Only practice how- 
ever will enable the student to apply this and the 
preceding rules of the s]ilogism with certainty^ since 
fidlacy may be hidden and disguised by various forms ol 
expression. Ntmoyerous examples are given at the end ol 
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die book by which the student may acquire facility in 
the analysis of arguments. 

The remaining rules of the syOogism, the 7th and 9&s 
ire by no means of a self-evident character and are iu 
fact cof'oUaries of the first six rules, that is consiquene$$ 
which follow from them. We shall therefore have to 
Aew that they are true consequences in a future Lesson. 
We may call a breach of the 7th rule 9l fallacy of parti- 
mlar premises^ and that of the 8th rule the fallacy of a 
universal conclusion from a particular premisi^ but these 
fallacies may really be resolved into those of Illicit 
Process, or Undistributed Middle. 

For many details concerning the Aristotelian and 
Scholastic Views of the Syllogism, and of Fonnal 
Logic generallyy see the copious critical notes to 
Mansel's edition of Aldrich's Attis Ltgicm RuM- 
mmttu and Ed. Oxford. 185a. 



LESSON XVI. 

THE MOODS AND FIGURES OF THE 
SYLLOGISM. 

Wb are now in full possession of those principles of i«m* 
toning, and the rules founded upon them, by which a 
true syllogism may be known from one which only seems 
to be a true one, and our task in the present Lesson is to 
ascertain the various shapes or fashions in which a 
process of mediate inference or syllogism may be met 
with. We know that every syllogistic argument must 
9onuin three propositions and three distinct terms each 
•ccuiring twice in those propositions. Each proposition 
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of the syllogism may, so far as we yet know, be eithet 
affirmative or negative^ imiversal or particular, so that it 
is not difficult to calculate the utmost possible varieties of 
modes in which a syllogism might conceivably be con- 
structed. Any one of the four propositions A, B, ^ or may 
m short be taken as a major premise, and joined with any 
one of the same form as a minor premise, and any one of 
'he four again may be added as conclusion. We should 
thus obtain a series of the combinations or modes ^\ 
Joining the letters 1, 1^ J^ O, a few of which are here writ 
ten out : 



iS^ AIB AOB 'EiiL EBB 
kJkl a\ All AOI BAI EBI 
AAO ABO AIO AOO BAO *a 

It is obvious that there will be altogether 4x4x4 or ^ 
such combinations, of which 23 only are given above 
The student can easily write out the remainder by carry- 
ing on the same systematic changes of the letters. Thus 
beginning with AAA we change the right-hand letter suc- 
cessively intoB, I, and 0, and then do the same beginning 
with ABA instead ; after the middle letter has been carried 
through all its changes we begin to change the left-hand 
letter. With each change of this we have to repeat all 
the sixteen changes of the other letters, so that there will 
obviously be altogether 64 different conceivable modes 
of arranging propositions into syllogisms. 

We call each of these triplets of propositions a mood or 
Ibrm of the syllogism (Latin modus ^ shape), and we have 
to consider how many of such forms can really be used in 
ndid arguments, as distinguished from those which break 
Mie or more of the rules of the syllogism. Thus the mood 
ABA would break the 6th rule, that if one premise be 
negative the conclusion must be so too; AIB breaks the 
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converse part of the same rule, that a negative conclusioii 
can only be proved by a negative premise; while EBA, 
BBB &c.y break the 5th rule, which prohibits our reasoning 
at all from two negative premises. Examples of any ol 
these moods can easily be invented, and their falsity would 
be very apparent ; thus for IBA we might take 

All Austrians are Europeans^ 
No Australians are Europeans ; 
Therefore, all Australians are Austrians. 

Many of the 64 conceivable moods are excluded by the 
7th and Sth rules of the syllogism. Thus AU and SO 
break the rule, that if one premise be particular the con* 
elusion must be so also, while HA, 100, 010 and many 
others, break the rule against two p^ticuiar premises. 
Some combinations of propositions may break more than 
one rule ; thus 000 has both negative premises and parti« 
cular premises, and OOA also violates as well the 6th 
rule. It is an admirable exercise in the use of the syl« 
logistic rules to write out all die 64 combinations and 
then strike out such as break any rule ; the task if pur- 
sued systematically will not be so long or tedious as 
might seem likely. It will be found that there are only 
twelve moods which escape exclusion, and may so fur be 
considered good forms of reasoning, and these are 

414 BAB UI OAO 

AAI BAD (IBO) 

ABB BIO 

ABO 

All 

AOO 

Of tiieie however IBO will have shortly to oe rejected, 
because it will be found really to break the 4th rule, and 
involves Illicit process of the major term. There art 
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then, only ileven moods of the syllogism which are reall| 
valid; and we may thus account for the whole of dit 
Mxty-four moods. 

BsdMledby ofww^ 

Negative premises. Rule 5 16 

Particular premises „ 7 12 

One negative premise ^ 6 12 

One premise particular M 8 « 8 

Negative conclusion „ 6 ^...^ 4 

Illicit major ^ ^ 4. •• I 

Total excluded S3 

Valid moods il 

Total .^ .JS4 

We have by no means exhausted as yet all the 
possible varieties of the syllogism, for we have only de- 
t«mined the character, affirmative or negative^ genera) 
or particular of the propositions, but have not decided 
the ways in which the terms may be disposed in them. 
The major term must be the predicate of the conclusion, 
but it may either be subject or predicate of the majoi 
premise, and similaiiy the minor term or subject of the 
conclusion, may be either the subject or predicate of the 
minor premise. There thus arise four different ways, or 
as they ure called Figures, in which the terms can be 
disposed. These four figures of the syllogism are shewt 
m the following scheme, taking 

X to denote the major tetm 

Y middle „ 

^•••••••••••••••••••••minor n 

ittFig. 2nd Fig. 3rd Fif . ijkl% 
Major Premise YX XY YX XY 

Minor „ ZY ZY YZ YZ 

Conclusion ZX ZX ZX ZX 
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These figures must be carefully committed to memory^ 
which will best be done by xK>ting the position of the 
middle term. This term stands Jirst as subject of the 
major premise in the ist Figure, second as predicate in 
both premises of the 2nd Yi^axt, first again as subject ol 
both premises in the 3rd Figure, and in an intermediatt 
position in the 4th Figure. In Uie conclusion, of course 
the major and minor terms have one fixed position, and 
when the middle term is once correctly placed in any 
figure we easily complete the syllogism. 

The reader will hardly be pleased to hear that each d 
the eleven valid moods will have to be examined in each 
of the four figures separately, so that there are 44 cases 
still possible, from which the valid syllogisms have to be 
selected. Thus the mood iXE in the first fixture would be 
as follows: 

All K'sareJTSi 
NoZ'sareF*s; 

Thcrdbre No 2P% are JTs. 

This would break the 4lh rule and be an Illicit Miyor, 
because X is distributed in the conclusion, which is a 
negative proposition, and not in the major premise. la 
the second figure it would be valid: 

All ^s are K^s, 

NoZ'sareF*i; 

Therefore No Z*s are ^a. 

Ib the ddrd figure it becomes 

All K'sareA^ 
No K*s are iTs, 
No Z*% are ^% 

and again breaks the 4th rule, as regards the major tern. 
Lastly in the 4th figure it is valid, as the reader 
easily satisfy himself. 
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When an the valid moods are selected oat of the 44 
possible ones, there are found to be altogether 24, which 
aic as follows': 

Valid Moods of die Syllogism. 

First Second Third Fonrth 

Figure. Figure. Figure. Figure; 

▲14 BAB AAI ^ lAI 

lAB ABB lAI ABB 

▲II BIO All lAI 

110 AOO BAO BAO 

OAO BIO 

[AAq [BAO] BIO 

[BAO] [ABO] [ABO] 

Five of the above moods are set apart and enclosed ia 
brackets, because though valid they are of little or no use. 
They are said to have a weaJctnad oonchiston, because the 
conclusion is particular when a general one might have 
been drawn. Thus AAI, in the first figure is represented 
by the example : 

All material substances gravitate^ 
All metals are material substances ; 
Therefore some metals gravitate. 

It is apparent that the conclusion only states a part ol 
the truth, and that in reality wl metals gravUaU. It is 
not actually an erroneous conclusion, because it must 
be carefully remembered (p. 77; that the affirming of a 
lubaltem or particular proposition does not deny the 
corresponding general proposition. It is quite true that 
wme metals gravitate, and it must be true because all ol 
them do so. But when we can as readily prove that ail 
iogravitaU it is desirable tolid«pt this conclusion. 

If we agree with most logicians to oveilook the ex- 
istence of the five syllogisms with weakened condusioii^ 
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there mill remain nineteen which are at once valid em4 
usefiiL In the next lesson certain ancient mnemonic 
lines will be furnished by which alone it would be possible 
for most persons to carry in the memory these 19 combi 
nations ; but the reader will in the mean time be able to 
gather from the statement of the moods in p. 140 the 
truth of the following remarks concerning the peculiai 
character of each figure of the syllogism. 

The first figure is the only one which proves the pro- 
position A, or has A for its conclusion. It is the only 
figure, too, which can prove any one of the four proposi- 
tions A, By 1, 0. As regards the premises, it is especially 
important to note that the major premise is always 
universal (A or B), and the minor premise affirmative (A 01 
I): this peculiarity will be further considered in the next 
lesson. 

The second figure only proves negative conclusions 
(B or 0), and the reason is easily apparent. As the middle 
term in this figure is the predicate of both premises it 
would necessarily be undistributed in both premises if 
these were affirmatives, and we should commit the fallacy 
exemplified in p. 137. It follows that one premise must 
be negative and of course one only, so that of the major 
and minor tbrms one must be included or excluded wholly 
from the middle, and the ot)ier at the same time excluded 
or included at least partially. To illustrate this we may 
take A", Kand Zto represent, as before, the major, mid- 
ile and minor terms of a syllogism, and the four moods d 
tliit figure are then 

JLAM All 

wJrsareK'% allA^safeK^ 

an Z's are ys ; no Z's are K^; 

•*• ao Z's are X*%. .% no Z's are X\ 
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BIO 
no X's are K's, 
some Z's are K*! ; 
.*• lome Z\ are not A^i. 



AOO 

aU JT*! are 1^% 
some Z's are not K's ; 
'• some Z's are not X^ 



The nature of the moods of the second figure is dearii 
ihewn in the following figures : 



Dg. ici 

(Ccsare.) 



Fig. II. 
(CamestreSb) 




Hg. It. 

(Festina) 

Id 



It win also be observed that in the second figure dM 
adnor premise may be any of the four A, B, I, 0. 

The third figure only proves particulars (I or 0), and 
•t always has an affirmative minor premise (A or I). II 
also contains the greatest number of moods, since in nc 
case b the conclusion a weakened one. 
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The fomth ^gure is usttally considered unnatoral aai 
comparatively useless, because the same arguments caa 
be more clear^v arranged in the form of the first figure^ 
which in some respects it resembles. Thus it proves aJI 
the propositions except A, namely, B, X, 0^ and its firM 
mood iLIX, is in reality a weakened form of AAA in the 
first figure. Many logicians, including in recent times 
Sir W. Hamilton, have rejected the use of this figure 
altogether. 

It is evident that the several figures of the syllogism 
possess difierent characters, and logicians have thought 
that each figure was best suited for certain special pur- 
poses^ A German logician, Lambert, stated these pur* 
po«M concisely as follows : — ^ The first figure is suited to 
th<> discovery or proof of the properties of a thing; the 
second to the discovery or proof of the distinctions be- 
tween things; the third to the discovery, or proof of in- 
stances and exceptions; the fourth to the discovery, or 
exclusion, of the different species of genus." 

It may be added that the moods Cesare and Cames- 
tres are often used in disproving a statement, because 
they give a universal negative conclusion, founded upon 
the exclusion of one class from another. Thus if any 
one were still to assert that light consists of material 
partides it might be met by the following syllogism : 

^ Material particles communicate impetus !• 
whatever they strike, 
\1(JDX does not communicate impetus to 
whatever it strikes ; 
Therefore light is not material partldes.* 

The moods Baroko and Festino are less med, ImI 
1II0W of a particular conclusion being established. 

When we wish however to establish objectioiit m 
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exceptions to a general statement, which is indeed the 
natnral way of meeting it, we employ the third figure. 
The statement that ^'all metals are solids'* would al 
once be disproved by the exception nurcury^ as foUowa : 

Mercury is not solid. 
Mercury is a metal ; 
Therefore some metal is not solid. 

Were any one to assert that what is incomprehensible 
cannot exist, we meet it at once with the argument that 
Infinity is incomprehensible, but that infinity certainly 
exists, because we cannot otherwise explain the nature tk 
a curve line, or of a quantity varying continuously ; there- 
fore something that is incomprehensible exists. In this 
case even one exception is sufficient entirely to negative 
the proposition, which really means that because a thing 
is incomprehensible it cannot exist. But if one incom- 
prehensible thing does exist, others may also; and all 
authority is taken from the statement 

According to the Aristotelian system the third figure 
must also be employed whenever the middle term is a 
singular term, because in Aristotle's view of the subject a 
singular term could nol stand as the predicate of a pro- 



LESSON XVIL 

ftEDUCTION OF THE IMPERFECT FIGURES 
OF THE SYLLOGISM. 

Iw order to facilitate the recollection of the nineteen valid 
and useful moods of the syllogism, logicians invented, at 
least six centuries ago, a most curious system of artificial 
words, combined into miiMnonlc verses, which may be 
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readily committed to memory. This device, however in* 
g^nious, is of a barbarous and wholly unscientific ch»* 
racter ; but a knowledge of its construction and use is still 
expected from the student of logic, and the verses are 
herefore given and explained below. 

Barbara^ dlarent^ Darii^ F^riaq^tf prions;* 
Cesare^ CanustnSy Fistino^ Baroko^ secundse; 
Tertia, Daraptiy DisamiSy Datisi^ Felaptofty 
Bokardoy Ferisotiy habet ; Quarta insuper addit 
BramantiPy CanuneSy DimariSy Fesapo^ FnsisoH. 

The words printed in ordinary type are real Latia 
words, signifying that four moods whose artificial names 
are Barbara, Celarent, Darii and Ferio, belong to the 
first figure ; that four others belong to the second ; six 
more to the third; while the fourth figure moreover 
contains ^y^ moods. Each artificial name contains 
three vowels, which indicate the propositions forming 
a valid mood ; thus, Ce/atbii/ signifies the mood of the 
first figure, which has B for a major premise, A for the 
minor, andB for the conclusion. The artificial words 
altogether contain exactly the series of combinations of 
vowels shown in p. 140, excepting those in brackets. 

These nmemonic lines also contain indications of the 
mode in which each mood of the second, third and fourth 
figures can be proved by reduetlon to a corresponding 
mood of the first figure. Aristotle looked upon the first 
figure as a peculiariy evident and cogent form of argu- 
ment, the Dictum de omni et nullo being directly ap- 
plicable to it, and he therefore called it the Perfect Plcam 
The fourth figure was never recognised by him^ and it is 
often called the CkOenlan figure, because the celebrated 
Galen is supposed to have discovered it The second 
and third figures were known to Aristotle as the Imperfbel 
flcorss, which it was necessary to reduce to die first 
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figure by certain conversions and transpositions tA tlic 
premises, for which directions are to be found in the 
artificial words. These directions are as follows : — 

/ indicates that the proposition denoted by the pre 
ceding vowel is to be converted simply. 

p indicates that the proposition is to be convertied jM 
wcidensy or by limitation. 

m indicates that the premises of the syllogism are to 
be transposed, the major being made the minor of a new 
vyllogism, and the old minor the new major. The m is 
derived from the Latin mutare^ to change. 

B^ Cy Dy Fy the initial consonants of the names, in- 
dicate the moods of the first figure, which are produced 
by reduction ; thus Cesare, Camestres and Camenes are 
reducible to Celarent, Darapti, &c., to Darii, Fresison to 
Ferio and so on. 

k denotes that the mood must be reduced or pruved 
by a distinct process called Indirect reduetton, or redudk 
adimposnbUe^ which will shortly be considered. 

Let us now take some syjlogism, say in Canustres^ and 
follow the directions for reduction. Let the example be 

All stars are self-luminous (l) 

All planets are not self-luminous (2) 

Therefore no planets are stars (3) 

The first / in Camestres shows that we are to convert 
simply the minor premise. The m instructs us to change 
the order of the premises, and the final s to convert the 
conclusion simply. When all these changes are made 
nre obtain 

No self-luminous bodies are planets Converse of (j} 

All stars are self-luminous (i) 

Inerefore no stsb's are planets Converse of (3) 

This, it witt be found, is a syllogism in Celarent, as 
night be known from the imtial C in Camestres. 
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At another example let us take Fesapo, for inntaito; 
No fixed stars are planets, 
All planets are round bodies ; 
Therefore some round bodies are not fiaceu Stan. 
According to the directions in the name, we are ta 
aonvert simply the major premise, and by limitation tht 
minor premise. We have then the following tjilogism Ift 

No planets are fixed stars, 
Some round bodies are planets ; 
Therefore some round bodies are not fixed itaiB. 



The reader will easily apply the same process of ( 
fersion or transposition to the other moods, according to 
the directions contained in their names, and the only 
moods it will be necessary to examine especially are 
Bnunantip, Baroko and Bokarda As an example d 
Biamantip we^ may take : 

All metals are material substances, 
All material substances are gravitating bodies; 
Therefore some gravitating bodies are metals. 
The name contains the letter m, which instructs us to 
transpose the premises, and the letter /, which denotes 
c onv er si on by limitation ; effecting these changes wt 
have: 

AU material substances are gravitating bodieSi 

All metals are material substances ; 

Therefore some metals are gravitating bodies. 

This is not a syllogism in Barbara, as we might hav« 

«qpected, but is the weakened mood AAX of the first 

igure. It is evident that the premises yield the conchisiaii 

^all metals are gravitating bodies," and we must take the 

letter/ to indicate in this mood that the conclusion is 

weaker than it might be. In truth the fourth figure is sa 
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imperfect and imnataral in form, containing nothing kul 
ill-arranged syllogisms, which would have been better 
itated in the first figure^ that Aristotle, the founder of 
logical science, never allowed the existence of the figure 
it alL It is to be regretted that so needless an addition 
was made to Hm somewhat complicated forms of the 
syllogism. 

Indinct nduii h m . The moods Baroko and Bokaido 
give a good deal of trouble, because they cannot be re- 
duced directly to the first figure. To show the mode of 
treating these moods we will take A", K, Zto represent the. 
major, middle and minor terms of the syllogism, and 
Baroko may then be stated as follows: 

AllA-'sare K's, 
Some Z*% are not Y^%\ 
Therefore Some Z's are not ^s. 

Now if we convert the major premise by Contnqpo- 
sition ^ 83) we have ''all not-]^s are not-Jfs," and, 
making this the major premise of the syllogism, wt have 

All not-K's are not X*%f 
Some Z's are not- Y*% ; 
Therefore Some Z's are not X^%. 

Although both the above premises ^>pear to be nega- 
tive, this is really a valid syllogism in Ferio, because 
two of the negative partides merely affect the middle 
lerm (see p. 134), and we have therefore effected the r» 
Auction of the syllogism. 

Bokardo^ when similarly stated^ is as followi | 

Some K's are not A?s, 
AU K'sareZ's; 
Therefore Some Z*% are not X*%» 
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To reduce this, convert the major prfiiiise \r§ tucf^ 
tkm, and then transpose the premises. V/e have: 
AU Y*% are Z\ 
Some not-A^s are Y^%\ 
flMrefore Some not-A^'s are Z'a. 

This conclusion is the converse by negation of thi 
lormer conclusion, the tru^ of which is thus proved by 
reduction to a syllogism in Dariu 

Both these moods, Baroko and Bokardo, may however 
be proved by a peculiar process of lndlr»et reductloi, 
dotely analogous to the indirect proofs often employed by 
Euclid in Geometry. This process consists in supposing 
the conclusion of the syllogism to be false, and its con- 
tradictory therefore true, when a new syllogism can easily 
be constructed which leads ta a conclusion contradictory 
of one of the original premises. Now it is absurd in logic 
to call in question the truth of our own premises, for the 
very purpose of argument or syllogism is to deduce a con- 
clusion which will be taue when the premises are true. 
The syllogism enables us to restate in a new form the in- 
formation which is contained in the premises, just as a 
machine may deliver to us in a new form the material 
which is put into it The machine^ or rather the maker 
of the machine, is not responsible for the quality of the 
materials furnished to it, and similarly the logician is not 
responsible in the least for the truth of his premises, but 
only for their correct treatment He must treat them, if 
he treat them at all, as true ; and therefore a conclusion 
which requires the falsity of one of our premises is alto* 
gether absurd. 

To apply this method we may take Baroko^ at bo 

AllA?sare Y'% (i) 

Some iTs are not K's (a) 

Tlmefofe Some Z's are not X'% ....•• (3) 
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If this condnskm be not true then its contndictoiy, 
'an Z's are ^s' must of necessity be regarded as true 
(pp. 76 — ^79). Making this the minor premise of a new 
syllogism with the original major premise we have : 

All JTs are rs (i) 

All Z's are ^'s contradictory of (|) 

Hence All Z% are Y*%. 

Now this conclusion in A, is the contradictory of our old 
minor premise in O, and we must either admit one of our 
own premises to be false or allow that our original con* 
dusion is truet The latter is of course the alternative 
we choose. 

We treat Bdkardo in a very similar manner; 

Some K's are not ^s (i) 

All rs areZ's (2) 

Therefore Some iTs are not A^s 1(3> 

If this conclusion be not true then ' all Z's are X^% ' must 

be true. Now we can make the syllogism : 

All Z's are JTs. Contradictory of (3) 

All rs areZ's (2) 

Hence AU rs are ^s. 

This conclusion is the contradictory of (i), the original 
major premise, and as this cannot be allowed, we must 
Either suppose (2) the original minor premise to be false, 
which is equally impossible, or allow that our original 
conclusion is true. 

It will be observed that in both these cases of Indirect 
Reduction or Proof we use a syllog^ism in Barbara, which 
fact is indicated by the initial letters of Baroko and Bo- 
Inrdo. The same process of Indirect proof may be 
I4>plied to any of the other moods, but it is not usual to 
do so^ as the simpler process of direct or as it is < 
called ostensive reduction is sufficient 
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!t will be remembered tliat when in Lesson xv. (p. 135J 
we considered the rules of the syllogism, there were two 
lupplementary rules, the 7th and 8th, concerning particu- 
lar premises, which were by no means of a self-evident 
character, and which require to be proved by the six more 
fundamental rules. We have now sufficiently advanced 
to consider this proof with advantage. The 7th rule 
forbids us to draw any conclusion from two particular pre* 
DilBes; now such premises must be either n, 10, 01, or 00. 
Of these n contain no distributed term at all, so Uiat the 
3rd rule, which requires the middle term to be distributed, 
must be broken. The premises 00 evidently break the 
5th rule, against negative premises. The conclusion ol 
the pair 10 must be negative by the 6th rule, because one 
premise is negative; the major term therefore will be 
distributed, but as the major premise is a particular 
affirmative it cannot be distributed without committing 
the fallacy of illicit process of the major, against rule 4. 
Lastly the premises 01 contain only one distributed term, 
the predicate of the major premise. But as the conclusion 
must be negative by rule 6th, the major term must be 
distributed: we oagnt to have then in the premises two 
distributed terms, one for the middle term, the other for 
the major term; but as the premises contain only a single 
distributed term, we must commit the fallacy either ol 
undistributed middle or of illicit process of the major 
term, if we attempt to draw any conclusion at alL We 
thus see that in no possible case can a pair of particular 
premises give a valid conclusion. 

The 8th rule of the syllogism instructs us that if one 
premise of a syllogism be particular the conclusion must 
also be particular. It can only be shown to be true by 
going over all the possible cases and observing that the 
iiz principal rules of the syllogism alwa3rs vequire tbi 
Mttdasion to be particular. Suppose for inttance tiM 
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premises are A and I ; then they contain only one di» 
tributed term, the subject t>f A, and this is required fot 
the middle term by rule 3. Hence the minor term cannot 
be distributed withoi^t breaking rule 4, so that the con- 
clusion must be the proposition I. The premises AO woola 
:ontain two distributed terms, the subject of A and the 
predicate of O; but if we were to draw from them the 
^ondosion B, the major and minor terms would require 
to be <ystributed, so that the middle term would remain 
undistributed ag^nst rule 3. The reader can easily prove 
the other cases such as n by calculating the number of 
distributed terms in a similar manner : it will always be 
found that there are insufficient terms distributed in the 
premises to allow of a universal conclusion. 



LESSON XVIIL 

IRREGULAR AND COMPOUND SYLLOGISMS 

It may seem surprising that arguments which are met 
with in books or conversation are seldom or never thrown 
into the form of regular syllogisms. Even it a complete 
syllogism be sometimes met with, it is generally employed 
in mere affectation of logical precision. In former cen- 
turies it was, indeed, the practice for all students at the 
Universities to take part in public disputations, during 
which elaborate syllogistic arguments were put forward 
by one side and confuted by precise syllogisms on the 
other side. This practice has not been very long dis- 
:ontinued at the University of Oxford, and is said to be 
still maintained in some continental Universities; but 
except in such school disputations it must be allowed that 
peiloctly formal syllogisms are seldom employed. 
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In tnithy however, it is not syllogistic arguments which 
are wanting; wherever any one of the conjunctions, 
tkirif&n^ because^ for, since, hence, inasmuch as, ams^ 
qnentfy occurs, it is certain that an inference is being 
drawn^ and this will very probably be done by a tnu 
syllogism. It is merely the complete statement of ths 
premises and conclusion, which is usually neglected be* 
cause the reader is generally aware of one or other of the 
premises, or he can readily divine what is assumed; and 
it is tedious and even offensive to state at full length what 
die reader is already aware o£ Thus, if I say ''atmo- 
spheric air must have weight because it is a material 
substance,* I certainly employ a syllogism ; but I think 
it quite needless to state the premise, of which I clearly 
assume the truth, that ''whatever is a material substance 
has weight" The conclusion of the syllogism is the first 
proposition, viz. " altmospheric air has weight'' The 
middle term is "material substance," which does not occur 
in the conclusion; the minor is "atmospheric air," and the 
major, ''having weight" The complete syllogism is evi- 
dently: 

All material substances have weight. 
Atmospheric air is a material substance ; 
Therefore atmospheric air has weight 

This is in the very common and useful mood Barbara. 

A syllogism when incomj^etely stated is usually called 
an «ntlijm«me» and this name is often supposed to be 
derived from two Greek words (cV, in, and Bvimov, mind\ 
so as to signify that some knowledge is hold by the mind 
and is supplied in the form of a tacit, that is a silent 01 
understood premise. Most commonly this will be the 
major premise, and then the enthymeme may be said to 
be of the First Order. Less commonly the minor premise 
is unexnressed. and the enthvmeme is of the Second 
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Older. Of this nature is the following argument: 
''Coniets must be subject to the law of gravitation; fo 
this is true of all bodies which move in elliptic orbits." 
It is so dearly implied that comets move in elliptic orbit% 
that it would be tedious to state this as the minor premise 
In a OHnplete syllogism of the mood Barbara, thus : 

AH bodies moving in elliptic orbits are subject to 

^ law of gravitation ; 
Comets move in elliptic orbits ; 
Therefore comets are subject to the law of gravitatioa 

It may haqipen occasionally that the conclusion of a 
syllogism is left unexpressed, and the enthymeme may then 
be said to belong to the Thkd Order. This occurs in the 
case of epigrams or other witty sayings, of which the very 
wit often consists in making an unexpressed truth ap- 
parent. Sir W. Hamilton gives as an instance of' this 
kind of enthymeme the celebrated epigram written by 
Porson ^ English scholar upon a contemporary Geiman 
trh ifl ur * 

''The Germans in Greek 

Are sadly to seek ; 

Not five in five score, 

But ninety-five more ; 

AH, save only Hermann, 

And Hennann's a German.* 

It is evident that while pretending to make an exception 
of Hermann, the writer ingeniously insinuates that since 
he is a German he has not a correct knowledge of Greek. 
The wonderful speech of Antony over the body of Caesar, 
In Shakspeare's greatest historical play, contains a series 
of syllogistic arguments of which the conclusions ai« 
suggested only. 

Even a single proposition may have a syllogistic force 
If k clearly suggest to the mind a second premise whick 
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ihus enables a conclusion to be drawn. The expression 
of Home Tooke, "Men who have no rights cannot justl; 
complain of any wrongs/' seems to be a case in point ; foi 
there are few people who have not felt wronged at tome 
time or other, and they would therefore be likely to argsA 
whether upon true or false premises, as follows : 

Men who have no rij^ts cannot justly fompjaht ol 

any wrongs; 
We Can justly complain; 
Therefore we are not men who have no ri|^. 

In other words, we have rights. 

Syllogisms may be variously joined and combined 
togeUier, and it is convenient to have special names for 
the several parts of a complex argument Thus a syllo- 
gism which proves or furnishes a reason for one of the 
premises of another syllogism is called a ProsyUoglsm; 
and a syllogism which contains as a premise the condn- 
non of another syllogism is called an VplsylloglflM. 

Take ^ example : 

All^sarei<'s, 
And all C7s are B%\ 
Therefore all Ci are JP% 
But all Z/t are C*s; 
Itedbfe A112/taieil'& 

This evidently contains two syllogisms in the mood Bar* 
bara, the first of which is a ProsyUogism with respect to 
the second, while the second is an Episyllogism with 
respect to the first 

The peculiar name lpl0lMlr«Ba is given to a syUogisn 
irhen either premise is proved or aappofted by a reasoa 
implying the existence of am iiii^.^4ww../ e apiimcd pr» 
lyllogism ; thus the form. 



d by Google 



156 IRREGULAR AND COMPOUND [LKSa 

All ^s are A\ for they are F%^ 
And all C% are iT's, for they are Q% ; 
Therefor^ all C% are A% 
is a double Epicheirema, containing reasons fm botk 
premises. The reader will readily decompose it into 
three complete syllogisms of the mood Barbara. 

A more interesting form of reasoning is found in the 
chain of syllogisms commonly called the Borltas, from the 
Gredt word owpor, meaning iuap» It is usually stated in 
this way: 

All A^% are ^s, 
All ^s are (7sy 
All Cs are U%^ 
All Z/s are f't ; 
Therefore all A^% are ^s. 

The chain oan be carried on to any length provided it is 
perfectly consecutive, so that each term except the first 
and last occurs twice, once as subject and once as predi- 
cate. It hardly needs to be pointed out that the sorites 
really contains a series of syllogisms imperfectly ex- 
pressed; thus 

First Syllogism. Second Syllogism. Last Syllogism. 

R% are Cs, Cs are Z/s, U% are JB^s, 

A^% are B% ; A''% are C*s; A^ are D% ; 

/. -4's are Cs. .'. A\ are D%. .-. A^% are E^%> 

Each syllogism furnishes a premise to the succeeding on^ 
of which it is therefore the prosyllogism, and any syllo- 
gism may equally be considered the episyllogism of that 
which precedes. 

In the above sorites all the pfemlses were univenal 
and affirmative, but a sorites may contain one particular 
premise provided it be the first, and one negative premise 
provided it be the last The reader may easily assure 
himself by trial, that if any premise except the first wer« 
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particular the fallacy of undistributed middle would be 
committed, because one of the middle terms would be the 
predicate of one affirmative premise and the subject ol 
another particular premise. If any premise but the laM 
irere negative there would be a fallacy of illicit process oi 
die major tenn. 

It is not to be supposed that the forms of the syllogism 
hitherto described are all the kinds of reasoning actually 
smployed in science or common life. In addition to the 
hypothetical and disjunctive syllogisms and some othei 
forms to be described in succeeding lessons, there are 
really many modes of reasoning of which logicians have 
not taken much notice as yet This was clearly pointed 
out more than two hundred years ago by the writers of 
the Tort RoyalLogU^ a work first printed in the year 1663, 
but which has been since reprinted very often and trans- 
lated into a great many languages, llie book is named 
from a place near Paris where a small religious com- 
munity lived, of which the authors of the book, namely 
Amatdd and Nicole, and a contributor to it the great 
philosopher and mathematician Pascal, were the most 
celebrated members. The Port Royal Logic was to a 
considerable extent the basis of the well-known Watts* 
Logic^ but the reader can now be referred to an admirable 
translation of the original work made by Professor Spencer 
Baynes, of St Andrew's. 

Many improvements of Logic may be found in this 
work, such as the doctrine of Extension and Intension 
explained in Lesson v. In the 9th Chapter of the 3rd 
Part moreover it is wisely pointed out that ^^ittle pains 
are taken in applying the rules of the syllogism to reason* 
hig^ of which the propositions are complex, though this 
ft often very difficult, and there are many arguments o< 
this nature which appear bad, but which are nevertheless 
very good; and besides, the use of such reasonings is 
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■mch more frequent than that of syllogisms which ar« 
quite simple.** Some examples are given of the compks 
syllogisms here referred to; thus: 

The sun is a thing insensible, 

The Persians worship the stm ; 

Therefore the Persians worship a thing insensible. 

This is an argument which cannot be proved by the rules 
of the syllogism, and yet it is not only evidently true, but 
\m an exceedingly common kind of argument Mother 
example is as follows: 

The Divine Law commands us to honour kings ; 
LouUXIV.isaking; 

Therefore the Divine Law commands us to honour 
Louis XIV. 

The reader will also find that arguments which are 
really quite valid and syllogistic are expressed in language 
so that they appear to have four distinct terms and thus to 
break one of the rules of the syllogism. Thus if I say 
** Diamonds are combustible, for they are composed ol 
carbon and carbon is combustible,** there are four terms 
employed, namely, diamonds, combustible, composed of 
carbon, and carbon. But it is easy to alter the construc- 
tion of the propositions so as to get a simple syllogism 
without really altering the sense, and we then have : 

What is composed of carbon is combustible; 
Diamonds are composed of carbon ; 
Therefore diamonds are combustible. 

Examples are given at the end of the book of conciai 
trguments, taken from Bacon's Essays and other writingi^ 
which the student can reduce to the syllogistic form by 
easy alterations ; but it should be clearly understood that 
these changes are of an extra-logical character, and bek»f 
more properlv to the science of language. 
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I may here explain that the syllogism and the sorites 
can be expressed either in the order of extension or that 
of intension. In regard to the number of individual 
things the noble metals are part of the metals, and thf 
metals are part of the elements; but in - regard to in- 
toision} that is to say the qualities implied in the names, 
element is part of metal, and metal is past of noble metal. 
So again in extension the genus of plants Anemone is 
part of the order Ranunculaceae, and this is part of 
the great class Exogens; but in intension the chap 
racter of Exogen is part of the character of Ranuncu- 
laceae, and this is part of the character of Anemone. 
Syllogistic reasoning is equally valid and evident in either 
case, and we might represent the two modes in ordinary 
language as follows : 

Extensive SyllogUm. 
All Ranunculaceae are Exogens ; 
The Anemone is one of the RanunculaceK; 
Therefore the Anemone is an Exogen. 

Intensive Syllogism. 
AH the qualities of Ranunculaceae are qualities ol 

Anemone; 
All the qualities of Exogen aie qualities of Ranun- 
culaceae ; 
Therefore aU the qualities of Exogen are qualities ol 

Anemone* 
Any sorites can be similarly represented either in e»< 
tension or intension. 

Concerning the Aristotelian doctrine of the Enthy- 
meme, see Mansd's Aldrich, App. Note F, and Hamil* 
ton's Lectures on Logic, Lecture xx. Port Royal Logic^ 
translated by T. Spencer Baynes, cth ed. Edinburgh. 
ia6i. 
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LESSON XIX. 

or CONDITIONAL ARGUBfENTS. 

It will be remembered that when treating of propothiofu 
we divided them into two distinct kinds, Categorical Pro* 
positions, and Conditional Propositions. The former kind 
alone has hitherto been considered, and we must now 
proceed to describe Conditional propositions and the ar< 
guments which may be composed of them. 

Logicians have commonly described Conditional pro- 
positions as composed of two or more CaUgotical pro- 
positions united by a conjunction. This union may 
happen in two ways, giving rise to two very different 
species of conditionals, which we shall call ^rpotliatlcax 
Propoiltloni and IM^Junottve Propositions. The way in 
which the several kinds of propositions are related will 
be seen in the following diagram : 

rCategoricaL 
Propositions are <( i HvDotheticaL 

IConditlonallog;;^^ 

A conditional proposition may be further describeia 
as one which makes a statement under a certain con- 
dition or qualification restricting its application. In the 
hypothetical form this condition is introduced by the 
conjunction if, or some other word equivalent to it 
Thus— 

" If iron is impure, it is brittle • 

' is a hypothetical proposition consisting of two distinci 
categorical propositions, the first of which, *^ Iron is im- 
pure," is called the Antecedent; the second, ^ It is brittle,* 
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the Consequent. In this c&se ^ impurity " is the condition 
or qualification which limits the application of the pre- 
dicate brittle to iron. It was asserted by Home Tooke in 
his celebrated work The Diversions of Purley^ that all 
conjunctions are the remains or corrupted forms of verbSb 
This is certainly true in the case of the hypothetical con- 
jtmction ; for the word if in old English is written gif or 
gyf and is tmdoubtedly derived from the verb to give. 
We may actually substitute ^t present any verb of similar 
meaning, as for instance— ^idw/, aUow^ suppose. Thus 
we may say — 

** Grant that iron is impure, and it is brittle* 
^ Supposing that iron is impure, it is brittle.' 
Th^ hypothetical proposition might be employed in 
arguments of various form, but only two of these are ol 
sufficient importance to receive special names. The hy- 
pothetleal syllogism consists of two premises, called the 
major and minor, as in the case of the ordinary syllo- 
gisnL -The major premise is hypothetical in form ; the 
minor premise is categorical, and according as it is af- 
firmative or negative the argument is said to be a Ckmstmo- 
ttf» or a Destmotlve hypotlietlcil syllogism. Thus the fora\ 

If Av& By C is D\ 

But A is B\ 

Therefore C is />, 
is a constructive hypothetical syllogism. 

It must be carefully observed that* the minor prendst 
affixins the antecedent of the ntiajor premise, whence the 
argument is said to be of the modus ponens^ or mood 
irhich posits or affirms. It is probably one of the most 
fcunlliar and common kinds of argument The iaatk^ 

If i4 is^, Cis />; 

But C is not Z> ; 

Therefore i4 is not J» 
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represents the corresponding DestmetiYt liypotbettoa. 
Vflloslsm, also called the modus toUenSy or the mood 
which removes the consequent It must be carefully ob- 
served again that it is the consequent, not the antecedent 
which is denied. 

The only rule which is requisite for testing the V^dity 
of such syllogisms embodies what we have observed 
above ; viz. tltat either the antecedent must be qffirmeti^ 
9r the consequent denied If either part of this rule be 
broken, a serious fallacy will be committed. Thus the 
^iparent argument, 

IfAiAB.CiMDi 
But C is D\ 
Therefore A \m B, 

Is really a £sdlacy which we may call iht fallacy efaffinm*- 
ing the consequent^ and its fallacious nature is readily un- 
derstood by reflecting that ^^ A being ^'^ is not stated to 
be the only condition on which C is Z>. It may happen 
that when E'v&F^ ^ G \% H^ or under a hundred oUier 
circumstances, Cis />, so that the mere fact of C being D 
is no sufficient proof that A is B, Thus, if a man's cha- 
racter be avaricious he will refuse to give money for usefvu 
purposes ; but it does not follow that every person who 
refuses to give money for such purposes is avaricious. 
There may be many proper reasons or motives leading 
him to refuse ; he^may have no money, or he may con- 
sider the purpose not a useful one, or he may have mors 
useful purposes in view. 

A corresponding fallacy arises from denymg tk4 m$^ 
mdmi^ as in the form— 

If i4 is i?, Cis Di 

But A is not B ; 
Therefore C is nol IX 
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The error may be explained in the same way; for ai 
^A being ^" is not stated to be the only condition of 
C being Z>, wc may deny this one condition to be true, 
but it is possible that the consequent may happen to be 
true for other reasons, of which we know nothing. Thus 
if a man is not avaricious we cannot conclude that he will 
be sure to give money whenever asked Or take the fol- 
lowing example : 

^If the study of Logic furnished the mind with a multi- 
tude of useful ^u:ts like the study of other sciences, it 
would deserve cultivation; but it does not furnish the 
mind with a multitude of useful facts ; therefore it does 
not deserve cultivation." 

This is evidently a fallacious argument, because the 
acquiring of a multitude of useful facts is not the only 
ground on which the study of a science can be recom- 
mended. To correct and exercise the powers of judgment 
and reasoning is the object for which Logic deserves to 
be cultivated, and the existence of such other purpose is 
ignored in the above fallacious argument, which evidently 
involves the denial of the antecedent 

Although it is usual in logical works to describe the 
hypothetical proposition and syllogism as if they were 
different in nature from the categorical proposition and 
syllogism, yet it has long been known that the hypo- 
theticals can be reduced to the categorical form, and 
brought under the ordinary rules of the syllogism. As a 
general rule the hypothetical proposition can be readily 
converted into a universal affirmative proposition (A) of 
exactly the same meaning. Thus our instance, "If iron 
is impure, it is brittle," becomes simply ** Impure iron is 
brittle." In making this alteration in a hypothetical syl- 
logism it will be found necessary to supply ft new minoi 
tam; thus m the case, 

, II— « 
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If iron is in^mre it is brittle ; 
But it is impure ; 
Therefore it is brittle, 
we have to substitute for the indefinite pronoun ii^ titf 
imm in quistum^ an4 we obtain a correct cat^orical wfV 
logism in the mood Barbara: 
Impure iron is brittle ; 
The iron in question is impure iron ; 
Therefore the iron in question is brittle. 
Sometimes the reduction requires a more extensive 
change of language. For instance. 

If the barometer is falling, bad weather is coming ; 
But the barometer is falling ; 
Therefore bad weather is coming, 
may be represented in the following form: 
The circumstances of the barometer falling are the dr- 

comstances of bad weather coming ; 
But these are the circumstances of the barometer fall- 
ing; 
Therefore these are the circumstances of bad weathei 
coming. 

As an instance of the Destructive Hypothetical syl- 
logism we may take : 

If Aristotle is right, slavery is a proper form of society; 
But slavery is not a proper form of society; 
Therefore Aristotle is not right 

This becomes as a categorical : 
The case of Aristotle being right is the case of slacvety 

being a proper form of society; 
But this is not the case ; 
Therefore this is not the case of Aristotle being right 

If not reducible by any other form of expression, hypo^ 
theticals can always be reduced by the ^ise of the wotdt 
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It will now be easily made apparent that the iailaqr of 
affirming the consequent is really a breach of the 3rd 
rule of the syllogism, leading to an undistributed middle 
term. Our example may be as before : 

If a man is avaricious he will leliiie money ; 

But he does refuse vaanty ; 

Therefore he is avaricious. 

This becomes as a categorical syUogism, 
All avaricious men refuse money; 
But this man refuses money ; 
Therefore this man is avaricious. 

This is the mood AAA in the second figure ; and the 
niddle term, refusing money, is undistributed in both 
premises, so that the argument is entirely fallacious. 

Again, the fallacy of denying the antecedent is equiva- 
lent to Uie illicit process of the major. Our former 
example (p. 163) may thus be represented: 

''A science which furnishes the mind with a multitude 
of useful fiacts deserves cultivation ; but Logic is not such 
a science ; therefore Logic does not deserve cultivation.* 

This apparent syllogism is of the mood ABB in the 
first figure, which breaks the fourth rule of the syllogism, 
because the major term, deserving cultivation^ is dis 
tributed in the n^^ve conclusion, but not in the affimuip 
dve major premise. 

We now pass to the consideration of the disjunctive 
proposition, which instead of a single predicate has 
several alternatives united by the disjunctive conjunction 
0r, any one of which may be affirmed of the subject '^A 
member of the House of Commons is either a representa« 
tive of a county, or of a borough, or of a University," is an 
instance of such a proposition, containing three alterna- 
tives ; but there may be any number of alternatives i 
two upwards. 
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The dl«jiiii0ttT« mHodm oonsistt of a disjuictivc 
major premise with a categorical propositioiiy either af* 
firmative or negative, forming the minor premise. Thu i 
arise two moods, of which the affirmative mood is called 
\xf the Latin words modus pcnendo tolUns (the mood 
which by affirming denie8)|, and may be thtu stated: 

A is either ^ or C» 

But^ is^; 

Therefore ^ is not C. 
This form of argument proceeds on the supposition 
that if one alternative of a disjunctive proposition be held 
true, the others cannot also be true. Thus ''the time ol 
year must be either spring, summer, autumn or winter," 
and if it be spring it cannot be summer, autumn or winter ; 
and so on. But it has been objected by Whatdy, Man- 
sel. Mill, as well as many earlier logicians, that this does 
not always hold true. Thus if we say that ^ a good book 
is valued either for the usefulness of its contents or the 
excellence of its style," it does not by any means fcdlow 
because the contents of a book are usefid that its style is 
not excellent We generally choose alternatives which 
are inconsistent with each other; but this is not logically 
necessary. 

The other form of disjunctive syllogism, called the 
wufdus toUendopofuns (the mood which by denying affiniis)| 
is always of necessity cogent, and is as follows : 

A is either BoiC^ 

But ^ is not ^; 

Therefore ^ is C. 

Thus if we suppose a bods to be valued only fior the 
■sefulness of its contents or the excellence of its style, it 
follows that if a book be valued but not for the formei 
reason it must be for the latter; and vice versa. If ths 
time of yeat be not H>ring, it must be summer, autirnm m 
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winter; if it be not autumn nor winter, it must be eithe 
spring or summer; and so on. In short if any alternatives 
be denied, the rest remain to be affirmed as before. It 
will be noticed that the disjunctive syllogism is governed 
by totally different rules from the ordinary categorical 
sy&ogism, since a negative premise gives an affirmative 
ronclusion in the former, and a negative conclusion in 
the latter. 

There yet remains a form of argiunent called the 
Dilemma, because it consists in assuming two sdtematives^ 
usually called the horns of the dilemma, and yet proves 
something in either case (Greek di- two ; X^^fui, assump- 
tion). Mr Mansel defines this argument as '* a syllogism, 
having a conditional major premise with more than one 
antecedent^ and a disjunctive minor.** There are at least 
three forms in which it may be stated. The first form is 
called the Blmvie Ckmstniottve IMl«mma: 

UA is^, CitZ>; andif £is /*, Cisi?, 
Bnt either A is B^ or E is F\ 
Therefore C\sD. 

Thus ^if a science furnishes usefixl facts, it is worthy a 
being cultivated; and if the study of it exercises the 
reasoning powers, it is worthy of being cultivated; but 
either a science furnishes useful facts, or its study 
exercises the reasoning powers ; therefore it is worthy of 
being cultivated." 

The second form of dilemma is the Cknaptoz Oqa 
■tnettv^ XMlemma, which is as follows : 

If^ b^i Cis/>; and if ^ is/; G\aH\ 
But either A is By or E is F\ 
Therefore either Cis A or (7 is H. 

It is called complex because the conclusion is in Ihi 
disioncttve form. As an instance we may take the argo- 
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ment, '^ If a statesman who sees his former opinions tc 
be wrong does not alter his course he is guilty of deceit; 
and if he does alter his course he is open to a charge 
of inconsistency ; but either he does not alter his course 
or he does ; therefore he is either guilty of deceit, or he is 
open to a charge of inconsistency." In this case as in 
the greater number of dilemmas the terms ^, ^, C, A ^ 
are not all different 

The Ststruefctv* Dilemma is always complex, because 
it could otherwise be resolved into two unconnected de- 
structive hypothetical syllogisms. It is in the following 
form: 

UA is ^9 Cis Z>; and iff viF^G\MH\ 
But either C is not A or G is not H\ 
Therefore either A is not ^y or f is nm F. 

For instance, ^ If this man were wise, he would no 
speak irreverendy of Scripture in jest ; and if he wert 
good, he would not do so in earnest ; but he does it either 
in jest or earnest ; therefore he is either not wise, or not 
goodV 

Dilemmatic arguments are however more often £d« 
lacious than not, because it is seldom possible to find 
instances where two alternatives exhaust all the possible 
cases, unless indeed one of them be the simple negative 
of the other m accordance with the law of excluded mid- 
dle (p. 1 19). Thus if we were to argue that '^ if a pupil is 
f6nd of learning he needs no stimulus, and that if he dis- 
likes learning no stimulus will be of any avail, but as he 
is either fond of learning or dislikes it, a stimulus is eithei 
needless or of no avail,** we evidently assume improperly 
the disjunctive minor premise. Fondness .^ind dislike are 
lot the only two possible alternatives, fot thcfemaybi 

* Whatdy. 
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some who are oeither fond of learning nor dislike it, am 
to these a stimulus in the shape of rewards may be de- 
sirable. Almost anything can be proved if we are allowed 
thus to pick out two of the possible alternatives which an 
in our favour^ and aigue from these alone. 

A dilemma can often be retorted by producing as 
cogent a dilemma to the contrary effect Thus an Athe 
nian mother, according to Aristode, addressed her son !a 
the following words : ^^ Do not enter into public business , 
for if you say what is just, men will hate you ; and if you 
say what is unjust, the Gods will hate you.* To wldcfc 
Aristotle suggests the following retort : ^ I ought to enter 
into public affairs ; for if I say what is just, the Gods wU 
love me ; and if I say what is unjust, men will love me.** 

ManaePs Aldrich, App. Note I, on the HypotfaetJOL 
SyQoginn. 



, LESSON XX. 

LOGICAL FALLAQES. 

Iv ofder to acquire a satisfactory knowledge of the roles 
of correct thinldng, it is essential that we should become 
acquainted with the most common kinds of fallacy ; that 
ii to say, the modes in which, by neglecting the rules oi 
logic, we often fall into erroneous reasoning. In previous 
lessons we have considered, as it were, how to find the 
right road ; it is our task here to ascertain the turnings at 
which we are most liable to take the wrong road. 

In describing the fallacies I shall foUow the order and 
adopt the mode of classification which has been usual 
for the last 2dD0 years and more, since in fact the greai 
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teacher Aristotle first explained the fallacies. According 
to this mode of arrangement fallacies are divided into two 
principal groups, containing the logical and the material 
follacies. 

1. The logical fUlaolM are those which occur in Iha 
Mere form of the statement ; or as it is said in the old 
Latin expressions, in dktione^ or in voce. It is supposed 
accordingly that fallacies of this kind can be discovered 
without a knowledge of the subject-matter with which the 
argument is concerned. 

2. The material falladas, on the contrary, arise out- 
tide of the mere verbal statement, or as it is said^ extra 
dicHamm; they are concerned consequently with the sub- 
ject of the argument, or in re (in the matter^ and cannot 
be detected and set right but by those acquainted with 
the subject 

The first group of logical fallacies may be further di- 
vided into ^<t purely logical and the semi-logical^ and we 
may include in the former class the distinct br^urhes of 
the syllogistic rules which have already been described. 
Thus we may enumerate as Purely Logioal Failades : 

1. Fallacy of four terms {Quatemio TerminoruM) — 
Breach of Rule i ; 

2. Fallacy of undistributed middle — Breach of Rule 3 ; 

3. Fallacy of illicit process, of the major or minor 
term^Breach of Rule 4 ; 

4. Fallacy of negative premises — Breach of Rule 5 ; 
as well as breaches of the 6th rule, to which no distinct 
name has been given. Breaches of the 7th and 8th rules 
may be resolved into the predbding (p. 151), but they 
mtKf also be described as in p. 135. 

The other part of the class of logical fallacies containi 
BttDl-logiaal fiJlaelat, which are six in number, as foOowt 
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u Fallacy of Equivocation. 

2. Fallacy of Amphibology. 

3. Fallacy of CompositioiL 

4. Fallacy of Division. 

5. Fallacy of Accent 

6w Fallacy of Figure of Speech. 

These i jhall describe and illustrate in sucoessiosu 

BqidYoeatlim consists in the same term being used 
in two distinct senses ; any of the three terms of the syl- 
logism may be subject to this fallacy, but it is usually the 
middle term which is used in one sense in one premise 
and in another sense in the other. In this case it is often 
called the fallacy of ambiguous middle^ and when we dis- 
tinguish the two meanings by using other suitable modes 
of expression it becomes apparent that the supposed syl- 
logism contains four terms. The fallacy of equivocation 
may accordingly be considered a disguised fallacy of four 
terms. Thus if a person were to argue that *' all criminal 
actions ought ti» be punished by law; prosecutions for 
theft are crimiiwil actions; therefore prosecutions for 
theft ought to be punished by law/' it is quite apparent 
that the term ''criminal action** means totally different 
things in the two premises, and that there is no true 
middle term at alL Often, however, the ambiguity is of 
a subtle and difficult character, so that different opinions 
may be held concerning it Thus we might argue : 

''He wh6 harms another should be punished. He 
who conmiunicatei ^d, infectious disease to another per- 
son harms him. Therefore he who communicates an 
fadfectious disease to another person should be pimished.*^ 

This may or may not be held to be a correct argument 
according to the kinds of actions we should consider to 
come under the term harm^ according as we regard negli- 
gence or malice requisite to constitute harm. Manv 
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difficult legal questions are of this nature^ as for in: 
stance: 

Nuisances are punishable by law ; 

To keep a noisy dog is a nuisance ; 

To keep a noisy dog is punishable by law. 

The question here would turn upon the degree ol 
aoisance which the law would interfere to prevent Oi 
^^ain: 

Interference with another man's business is illegal; 

Underselling interferes with another man's bosinest; 
Therefore underselling is illegal 

Here the question turns upon the kind of i$tUrftr€ncm^ 
and it is obvious that underselling is not the kind of in- 
terference referred to in the major premise. 

The Fallacy of AmpUbology consists in an ambiguous 
grammatical structure of a sentence, which produces mis- 
conception. A celebrated instance occurs in the prophecy 
of the spirit in Shakspeare's Henry VL: "The Duke yet 
lives that Henry shall depose," which leaves it wholly 
doubtful whether the Duke shall depose Henry, or Henry 
the Duke. This prophecy is doubtless an imitation of 
those which the ancient oracle of Delphi is reported to 
have uttered ; and it seems that this fallacy was a great 
resource to the oracles who were not confident in their 
own powers of foresight. The Latin language gives great 
scope to misconstructions, because it does, not require 
any fixed order for the words of a sentence, and when 
there are two accusative cases with an infinitive verb, it 
may be difficult to tell except from the context which 
comes in regard to sense before the verb. The doubk 
meaning which may be given to '^ twice two and three" 
arises from amphibology ; it may be 7 or ic^ according 
as we add the 3 after or before multiplying. In the 
careless construction of sentences it is often imoossible Xfi 
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tell to what part any adverb or qualifying clause reim 
Thus if a person says ^* I accomplished my business and 
returned the day after/' it may be that the business was 
accomplished on the day after as well as the return ; but 
it may equally have been finished on the previous day. 
Any ambiguity of this kind may generally be avoided by 
a simple change in the order of the words; as for instance, 
* I accomplished my business, and, on the day after, 
returned." Amphibology may sometimes arise from con- 
fusing the subjects and predicates in a compound sentence, 
as if in ^'platinum and iron are very rare and useful 
metals" I were to apply the predicate useful to platinum 
and rare to iron, which is not intended. The word '^ re- 
spectively" is often used to shew that the reader is not at 
liberty to apply each predicate to each subject 

The Fallacy of Composition is a special case of equivo- 
cation, arising from the confusion of an universal and a 
collective term. In the premises of a syllogism we may 
affirm something of a class of things distribuHvely^ that is, 
of each and any separately, and then we may in the con- 
clusion infer the same of the whole put together. Thus we 
may say that '* all the angles of a triangle are less than two 
right angles," meaning that any of the angles is less than 
two right angles; but we must not infer that all the angles 
put together are less than two right angles. We must not 
argue that because every member of a jury is very likely 
to judge erroneously, the jury as a whole are also ver> 
likely to judge erroneously ; nor that because each of the 
witnesses in a law case is liable to give false or mis- 
viken evidence, no confidence can be reposed in the COU' 
current testimony of a number of witnesses. It is by a 
fallacy of Composition that protective duties are stil] 
sometimes upheld. Because any one or any few trades 
which enjoy protective duties are benefited thereby, it if 
supposed that all trades at once might be benefited limi 
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larly ; bat this b impossible, because the pFotection of oni 
trade by raising prices injures all others. 

The Fallacy of DlTlBion is the converse of the pre- 
ceding, and consists in using the middle term col- 
lectively in the major premise but distributively in the 
minor, so that the whole is divided into its parts. Thus 
it might be argued, ^ All the angles of a triangle are 
(together) equal to two right angles ; ABC is an angie of 
a triangle; therefore ABCv& equal to two right angles." 
Or again, '^ The inhabitants of the town consist of men, 
women and children of all ages ; those who met in the 
Guildhall were inhabitants of the town; therefore thev 
consisted of men, women and children of all ages;** or, 
'' The judges of the court of appeal cannot misinterpret 
the law; Lord A.B. is a judge of the court of appeal; 
therefore he cannot misinterpret the law." 

The Fallacy of Aooent consists in any ambiguity 
arising from a misplaced accent or emphasis thrown upon 
some word of a sentence. A ludicrous instance is liable 
to occur in reading chapter xiii. of the First Book of 
King^, verse 27, where it is said of the prophet ''And he 
spake to his sons, saying, Saddle me the ass. And they 
saddled him.^ The italics indicate that the word him 
was supphed by the translators of the authorized version, 
but it may suggest a very different meaning. The Com- 
mandment ''Thou shalt not bear false witness against 
thy neighbour " may be made by a slight emphasis of the 
voice on the last word to imply that we are at liberty to 
bear false witness against other persons. Mr De Morgan 
who remarks this also points out that the erroneous 
quoting of an author, by unfairly separating a word from 
its context or italicising words which were not intended 
to be italicised, gives rise to cases of this fallacy. 

It is curious to observe how many and various may be 
the meanings attributable to the same sentence according 
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as emphasis is thrown upon one word or another. Thin 
the sentence ^The study of Logic is not supposed to 
communicate a knowledge of many useful facts,*' may bt 
made to imply that the study of Logic does communicate 
such a knowledge although it is not supposed to ; or that 
it communicates a knowledge of a few useful facts ; or 
that it communicates a knowledge of many useless focts. 
This ambiguity may be explained by considering that ii 
you deny a thing to have the group of qualities A^B^Cy Dy 
the truth of your stateinent will be satisfied by any one 
quality being absent, and an accented pronunciation will 
often be used to indicate that which the speaker believes 
to be absent If you deny that a particular fruit is ripe 
and sweet and weU-fiavoured, it may be unripe and sweet 
and well-flavoured; or rifTe and sour and well-flavour- 
ed; or ripe and sweet and ill-flavoured; or any two or 
even all three qualities may be absent. But if you deny 
it to be ripe and sweet and well-flavoured^ the denied 
would be understood to refer to the last quality. Jeremy 
Bentham was so much afraid of being misled by this 
fallacy of accent that he employed a person to read to 
him, as I have heard, who had a peculiarly monotonous 
manner of reading. 

The Fallacy of the Flgore of Bpeeoli is the sixth and 
last of the semi-logical fallacies, and is of a very trifling' 
character. It appears to consist in any grammatical 
mistake or confusion between one part of speech and an- 
other. Aristotle gravely gives the following instance : 
^Whatever a man walks he tramples on; a man walks 
the whole day; therefore he tramples on the day.** Hcft 
in adverbial phrase is converted into n nonn ol^ect 
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MATERIAL FALLACIE& 

The Material fiJladct are next to be contidcred; and tJMJi 
importaiice b rery great, although it ii not easy ta 
flltistrate them by brief examples. There are altogethei 
seven kinds of such fallacies enumerated by Aristotle and 
adopted by subsequent logicians, as follows : 

I. The Fallacy of Acdd^t 

a. The Converse Fallacy of Accident 

3. The Irrelevant Conchisioa 

4. The Petitio PrincipiL 

5. The Fallacy of the Consequent or Noa sequitv. 
6k The False Cause. 

y. The Fallacy of Many Questions. 

Of these the two first are conveniently described to- 
gether. The fallacy of aoold«nt consists in arguing erro- 
neously from a ganaral rola to a spselal oaat^ where a 
certain accidental circumstance renders the rule inappli- 
cable. The converse fallacy consists in arguing ttm a 
sptcial oast to a ganaral ona. This latter fallacy is usu- 
ally described by the Latin phrase a dtcto secundum quid 
ad dictum simpliciUr^ meaning ''from a statement undei 
a condition to a statement simply or without that con^ 
dition." Mr De Morgan has remarked in his very int» 
resting Chapter on Fallacies* that we ought to add a 
third fallacy, which would consist in arguing Jrmm mm 
9pi€ial case to astothcr special case. 

• iW«M/£^^, Chapter Xm. 
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I will try by a few examples to illustrate these kindt of 
fallacy, but much difficulty is often encountered in saying 
to which of the three any particular example is best r»> 
ferred. A most ancient example repeated in almost every 
lineal hand-book is as foUows : ** What you bought yes 
terday you eat to-day ; you bought raw meat yesterday $ 
therefore you eat raw meat to-day.** The assertion in the 
conclusion is made of meat with the accidental quality of 
rawness added, where the first premise evidently speaks d 
the substance of the meat without regard to its accidental 
condition. This then is a case of the direct fallacy. 
If it is argued again that because wine acts as a poison 
when used in excess it is always a poison, we fall into the 
converse fallacy. 

It would be a case of the direct (lEdlacy of accident 
to infer that a magistrate is justified in using his power 
to forward his own religious views, because every man 
has a right to inculcate his own opinions. Evidently 
9» magistrate as a man has the rights of other men, but 
in his capacity of a magistrate he is distinguished fhmi 
other men, and he must not infer of his special powers 
in this respect what is only true of his rights as a 
man. For another instance take the following : ^ He who 
thrusts a knife into another person should be punished ; 
a surgeon in operating does so ; therefore he should be 
ounished.'' Though the fallacy of this is absuidly 
manifest, it is not so manifest how we are to classify the 
error. We may for instance say that as a general rule 
whoever stabs or cuts another is to be punished unless it 
can be snewn to have been done tmder exceptional cir- 
cumstances, as by a duly qualified surgeon acting for the 
food of the person. In thb case the example belongs to 
die direct fidlacy of accident In another view we might 
interpret the first premise to mean the special case of 
itaisting a knife maliciously s to argue from that to th« 

19 
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cue of a surgeon would be to infer from one special case 
to another special case. 

It is undoubtedly true that to give to beggars promotes 
mendicancy and causes evil ; but if we interpret this ta 
mean that assistance is never to be given to those who 
solicit it, we fall into the converse fallacy of accident^ 
inferring of all who Solicit alms what is only true of thote 
who solicit alms as a profession. Similarly it is a very 
good rule to avoid lawsuits and quarrels, but only as • 
general rule, since there frequently arise circumstances 
in which resort to the law is a plain duty. Almost ah 
the difficulties which we meet in matters of law ano 
moral duty arise from the impossibility of always ascer- 
taining exactly to what cases a legal or moral rule does 
or does not extend ; hence the interminable differences 
of opinion, even among the judges of the land. 

The Third Material Fallacy is that of the tntfefant 
OoBtf n slon , technically called the Ignoraiio Eienckt, or 
literally Ignorance of the Refutation. It consists in 
arguing to the wrong point, or proving one thing in such 
a manner that it is supposed to be something else that is 
proved. Here again it would be difficult to adduce con- 
cise examples, because the fallacy usually occurs in the 
course of long harangues, where the multitude of words 
and figures leaves room for confusion of thought and 
forgetfiilness. This fallacy is in fact the great resource of 
those who have to support a weak case. It is not un- 
known in the legal profession, and an attorney for the 
defendant in a lawsuit is said to have handed to 
the barrister his brief marked, '* No case ; abuse the 
plaintiff's attorney." Whoever thus uses what is known as 
MTgumtHtum ad homimm^ that is an argument which 
rests, not upon the merit of the case, but the character or 
position of those engaged in it, commits this fallacy. II 
a man is accused of a crime it is no answer to say that 
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the prosecutor is as bad. If a great change in the law if 
proposed in Parliament, it is an Irrelevant Conclusion tc 
argue that the proposer is not the right man to bring it 
forward. Everyone who gives advice lays himself open 
to the retort that he who preaches ought to practise, 01 
d&at those who live in glass houses ought not to throw 
stones. Nevertheless there is no necessary connection 
between the character of the person giving advice and 
the goodness of the advice. 

The argumentum ad populum is another form 01 
Irrelevant Conclusion, and consists in addressing argu- 
ments to a body of people calculated to excite their fl- 
ings and prevent Uiem from forming a dispassionate 
judgment upon the matter in hand. It is the great 
weapon of rhetoricians and demagogues. 

Pvtltlo Prlndpll is a familiar name, and the nature of 
the fallacy it denotes is precisely expressed in the phraSie 
h^ggif^g the question, Ajiother apt name for the faUacy is 
circulus inprobandoy or '^a circle in the proof It con- 
sists in taking the conclusion itself as one of the premises 
of an argument Of course the conclusion of a syllogism 
must always be contained or implied in the premises, but 
only when those premises are combined, and are dis- 
tinctly different assertions from the conclusion. Thtu in 
the syllogism, 

B\&Cy 

AvgBy 
therefore ^ is C, 

the conclusion is proved by being deduced from two 
propositions, neither of which is identical with it ; but H 
die truth of one of these premises itself depends upo^ 
the fidlowing syllogism, 

Cis^, 

^isC, 

therefore A is B^ 

11— • 
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•t is plain that we attempt to prove a proposition by itsel£ 
frhich is as reasonable as attempting to support a. bodjf 
apon itsel£ It is not easy to illustrate this kind of fal- 
lacy by examples, because it usually occurs in long argu- 
mentSy and especially in wordy metaphysical writings 
We are very likely to fall into it however when we employ 
a mixture of Saxon and Latin or Greek words, so as to 
appear to prove one proposition by another which \m 
really the same expressed in different terms, as in the 
following: ''Consciousness must be immediate cognition 
of an object ; for I cannot be said really to know a thing 
unless my mind has been affected by the thing itselfl" 

In the use of the disjunctive syllogism this fallacy is 
likdy to hi^pen ; for by enumerating only those alterna- 
tives which favour one view and forgetting the others it it 
easy to prove anything. An instance of this occurs in the 
cdebrated sophism by which some of the ancient Greek 
philosophers proved that motion was impossible. For, 
said they, a moving body must move either in the place 
where it is or the place where it is not ; now it is absurd 
that a body can be where it is not, and if it moves it can- 
not be in the place where it is; therefore it cannot move 
at alL The error arises in the assumption of a premise 
which begs the question; the fact of course is that M# 
body moves between the place where it is at one mometU 
and the place where^it is at the next moment. 

Jeremy Bentham however pointed out that the tise 
even of a single name may imply a Petitio PrindpiL 
Thus in a Church assembly or synod, where a discussion 
is taking place as to whether a certain doctrine should be 
condemned, it would be a Petitio Principii to argue that 
the doctrine is heresy ^ and therefore it ought to be con- 
demned. To assert that it is heresy is to beg the question, 
because every one understands by heresy a doctrine 
vHliich is to be condemned. Similarly in Parliament i 
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bill is often opposed on the ground that it is unconstitu- 
tional and therefore ought to be rejected ; but as no 
precise definition can be given of what is or is not con- 
stitutional, it means little more than that the measure is 
distasteful to the opponent. Names which are used in 
this fallacious manner were aptly called by Bentham 
Questum-begging Epithets. Ip like manner we beg the 
question when we oppose any change by saying thst it is 
un-English, 

The FUla^ sf the ConsequAnt is better understood 
by the familiar phrase non sequitur. We may apply 
this name to any argument which is of so loose and 
inconsequent a character that no one can discover any 
cogency m it. It thus amounts to little more than the 
assertion of a conclusion which has no connection with 
the premises. Prof. De Morgan gives as an example 
the following: ''Episcopacy is of Scripture origin; the 
Church of England is the only episcopal Church in Eng- 
land; ergOy the Church established is the Church that 
should be supported.** 

By the Fallacy of the PUse Oanse I denote that which 
has generally been referred to by the Latin phrase non 
causa pro causd. In this fallacy we assume that one 
thing is the cause of another without any sufficient 
grounds. A change in the weather is even yet attributed 
to the new moon or full moon which had occurred shortly 
before, although it has been demonstrated over and over 
again that the moon can have no such effect. In former 
centuries any plague or other public calamity which fol- 
lowed the appearance of a comet or an eclipse was 
considered to 'be the result of it The Latin phrase /of/ 
ko4, ergo propter hoc (after 'this and therefore in conse- 
quence of this) exactly describes the character of these 
Cidlacious conclusions. Though we no longer dread signs 
and omens^ yet we often enough commit the fallacy; as 
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when we assume that 'all the prosperity of England is th€ 
result of the national character, forgetting that the plenti- 
ful coal in the country and its maritime position have 
contributed to our material wealth. It is no doubt equall) 
fallacious to attribute no importance to national character, 
and to argue that because England has in past centuriei 
misgoverned Ireland all the present evils of Ireland arc 
due to that misgovemment 

Lastly there is the somewhat trivial FUlaoy of Many 
QaMtlons, which is committed by those who so combine 
two or three questions into one that no true answer can 
be given to them. I cannot think of a better example 
than the vulgar pleasantry of asking, ^ Have you left ofi 
beating your mother?" Questions equally as unfair are 
constantly asked by barristers examining witnesses in a 
court of justice, and no one can properly be required to 
answer Yes or No to every question which may be ad- 
dressed to him. As Aristotle says, "Several questions 
put as one should be at once decomposed into their 
several parts. Only a single question admits of a single 
answer: so that neither several predicates of one subject, 
nor one predicate of several subjects, but only one predi- 
cate of one subject, ought to be affirmed or denied in « 
single answer." 

Read Prof de Morgan's excellent and amusing Chaptet 

on Fallacies, Formal Logic^ Ch. XIIL 
^Hiately's remarks on Fallacies, EUmtnis 0/ Ltfit, 

Book iiLp are often very original and acntOt 
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THE QUANTIFICATION OF THE PREDICATE 

Thi syllogism has been explained in the preceding three 
lessons almost exactly in the form in which it has been 
taught for more than two thousand years. Just as Geo- 
metry has been taught in the way and order first adopted 
by the ancient Greek writer Euclid, so Logic has been 
taught nearly as Aristotle taught it about the year 335 B.C. 

But within the last few years teachers have at last 
come to the conclusion in England that Euclid's ideas oi 
Geometry are not as perfect as could be desired. During 
the last 30 or 40 years also it has been gradually made 
apparent that Aristotle's syllogism is not an absolutely 
perfect system of logical deduction. In fact, certain 
eminent writers, especially Sir William Hamilton, Pro- 
fessor De Morgan, Archbishop Thomson and Dr Boole, 
have shewn that we need to make improvements from the 
very basis of the science. 

This reform in Logic is called by the somewhat mys- 
terious name of the quantification of the predicate, but 
the reader who has found no insuperable difficulty in 
the preceding lessons need not fear one here. To guatt' 
#^ the predicate is simply to state whether the whole of 
the part only 0/ the predicate agrees with or diffitn/rmm 
the subject. In this proposition, 

^ All metals are elements,* 
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the subject is quantified, but the predicate is not; we 
know that all metals are elements, but the proposition 
does not distinctly assert whether metals make the whole 
of the elements or not In the quantified proposition 

'' All metals are some elements," 
the little word some expresses clearly that in reality tht 
metals form only a part of the elements. Aristotle avoid- 
ed the use of any mark of quantity by assuming, as we 
have seen, that all affirmative propositions have a par- 
ticular predicate, like the example just given ; and that 
only negative propositions have a distributed or oniversal 
predicate. The fact however is that he was entirely in 
error, and thus excluded from his system an infinite 
number of affirmative propositions which aie tmiversal 
in both terms. It is true that — 
''All equilateral triangles are aU equiangular trian^^es,* 
but this proposition could not have appeared in his tystcm 
except in the mutilated form — 

''All equilateral triangles are eqniangnhur.* 
Such a proposition as 

"London is the capital of Englandy** 
or " Iron is the cheapest metal,** 

had no proper place whatever in his syllogism, since both 
terms aie singular and identical with each other, and 
both are accordingly universal. 

As soon as we allow the quantity of the predicate to 
be stated the forms of reasoning become much simplified. 
We may first consider the process of conversion. In our 
lesson on the subject it was necessary to distinguish be- 
tween conversion by limitation and simple conversion. 
But now one single process of slmiils oonTsraton is suffi" 
dent for all kinds of propositions. Thus the quantified 
proposition of the form A, 

"All metals are some elements,* 
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ts simply converted into 

" Some elements are all metals. * 
The particular affirmative proposition 

''Some metals are some brittle substances* 
becomes by mere transposition o^ terms 

'' Some brittle substances are some metaU'* 
rhe particular negative proposition 

^ Some men are not (any) trustworthy persons'* 
is also converted simply into 

^ Not any trustworthy persons are some men,* 
though the result may appear less satisfactory in this form 
than in the affirmative form, as follows, 

" Some men are some not-trustworthy persons,^ 
converted simply into 

** Some not-trustworthy persons are some men." 
The universal negative proposition 2 is converted 
simply as before, and finally we have a new affirmative 
proposition universal both in subject and predicate ; as in 
''All equilateral triangles are all equiangular triangles,** 
which may obviously be converted simply into 
"All equiangular triangles are all equilateral triangles.^ 
This doubly universal affirmative proposition is of 
most frequent occurrence; as in the case of all definitions 
and singular propositions ; I may give as instances 
"Honesty is the best policy," "The greatest truths are 
the simplest truths,** "Virtue alone is happiness below," 
" Self-exaltation is the fool's paradise.** 

When affirmative propositions are expressed in the 
(|aantified form all immediate inferences can be readily 
drawn from them by this one rule, that whatever we do 
with one term we should do with the other term. Thus 
from the doubly universal proposition, "Honesty is the 
best policy,** we infer that "what is not the best policy is 
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not hoBCSty," and also ^ what is not honesty is not the best 
policy.* From this proposition in fact we can draw two 
eontraposltives ; but the reader will carefully remembei 
that from the ordinary unquantified proposition A we 
can only draw one contrapositive (see p. 84). Thus ii 
''metals are elements'* we must not say that ''what are 
not metals are not elements." But if we quantify the 
predicate thus, ^ All metals are same elements/' we may 
infer that ** what are not metals are not some elements." 
Immediate inference by added determinant and complei 
conception can also be applied in either direction to 
quantified propositions without fear of the errors noticed 
in pp. 86-7. 

It is clear that in admitting the mark of quantity before 
the predicate we shall double the number of propositions 
which must be admitted into the syllogism, because the 
predicate of each of the four propositions A, B, I, may 
be either universal or particular. Thus we arrive at a list 
of eight conceivable kinds of propositions, which are 
stated in the following table. 

U All AT is all K. j 

I Some X is some K I Affirmativt 

A AU A' is some K. | proposUiom. 

T Some AT is all K ' 

B No AT is (any) K. ) 

• Some X is not some K I NigoHpt ^ 

i| No AT is some K | propasUUm. 

O Some X is no K ^ 

The letters X and Y are used to stand for any subject 
and predicate respectively, and the reader by substitutmg 
various terms can easily make propositions of each kind. 
The symbolic letters on the left-hand side were proposed 
by Archbishop Thomson as a convenient mode of refer 
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ring to each of the eight propositions, and are very 
suitably chosen. The doubly universal affirmative pro- 
position is called V ; the simple converse of A is csdled 
f ; the Greek letter i| (Eta^ €) is applied to the proposi- 
tion obtained by changing the universal predicate of 1 
into a particular predicate ; and the Greek «* {Omega^ d) 
is applied to the proposition similarly determined from 0, 
All these eight propositions are employed by Sir W. Ha- 
milton, but Archbishop Thomson considers that two of 
them, i| and «*, are never really used. It is remarkable 
that a complete table of the above eight propositions was 
given by Mr George Bentham in a work called Outline 
of a New System of Logic^ pubUshed in 1827, several 
years previous to the earliest of the logical publications of 
' Sir W. Hamilton. But Mr Bentham considered that some 
of the propositions are hardly to be distinguished from 
others; as T from A, of which it is the simple converse; or 
i|fromO. 

The employment even of the additional two proposi- 
tions V and T introduced by Thomson much extends 
the list of possit^e syllogisms, making them altogether 6a 
in number, without counting the fourth figure, which is 
not employed by Hamilton and Thomson. When the 
whole eight propositions are admitted into use we are 
obliged to extend the list of possible syllogisms so as to 
contain 12 affirmative and 24 negative moods in each of 
the three first figures. The whole of these moods are 
conveniently stated in the table on the next page, given by 
Archbishop Thomson at p. 188 of his Laws of Thought* 

Sir W. Hamilton also devised a curious system of 
notation for exhibiting all the moods of the syllogism in a 
clear manner. He always employed the letter M to denote 
the middle term of the syllogism, and the two letters C 
and r (the Greek capital letter Ganmia) for the two 
terms appearing in the conclusion. The copula of the 
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TM4 of Moods ofthi SyUogism. 





FlKST FXGUKX. 


Second Fig. 


Thied Fiouxb. 




AiluriiL 


Neg. 


Affirm. 


Neg. 


Affinn. 


Neg. 


\ 


UUU 


£U£ 

UEE 


UUU 


EUE 
UEE 


UUU 


EUE 
UEF 


u 


AYI 


AOii 


YYI 


OY« 
YOii 


AAI 


7A« 
Ai,^ 


iii 


AAA 


lyAi^ 
A.,., 


YAA 


OA17 


AYA 


AO, 


hr 


YYY 


OYO 
YOO 


AYY 


^Y0 

AOO 


YAY 


OAO 
YfO 


V 


All 


9l« 


YII 


OU 
Yii«i 


All 




Ti 


lYI 


• Y« 


lYI 


• Y« 


lAI 


• A« 






lOii 




lOii 




l7« 


▼ii 


UYY 


EYO 
UOO 


UYY 


EYO 
UOO 


UAY 


EAO 
Ui,0 


riii 


AUA 


AEiy 


YUA 


OUiy 
YE,, 


AUA 


AEiy 


ix 


UAA 


EAE 
Ui,, 


UAA 


EAE 


UYA 


EYE 
UO.7 


X 


YUY 


OUO 
YEE 


AUY 


.yUO 
AEE 


YUY 


OUO 

YEE 


xi 


UII 


EIO 


UII 


EIO 


UII 


EIO 


xii 


lUI 


i»U«* 
IE, 


lUI 


• U« 


lUI 


mXim 
IE, 



proposition was indicated \tf a line thickened towards 
the subject ; thus C ^mmm^-^^^- 3f means that ^ C\%M^ 
To indicate the quantity of the terms Hamilton inserted i 
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colon (:) between the tenn and the copula when the 
quantity is universal, and a comma (,) when the quantity 
is particular. Thus we readily express the following 
affirmative propositions. 

C : ■ ^At iMl C*8 are some ift (A) 

C\m iM AUC'sareaniTs («} 

C 9 ■■■"i"-— , M Some Ct are some iff (I) 

and so on. Any affirmatiVe proposition can be converted 
into the corresponding negative proposition by dnwiag'a 
stroke through the line denoting the copula, as in the 
following — 

C : p^Bi^— — : i/ NoCisanyJ/ (I) 

Cf wmmmLmmm^ i m Some Cis not any M (0) 
C , iBHHBfHi— — , ^ Some Cis not some\ilf (•) 

Any syllogism can be represented by placing 3f the 
middle term in the centre and connecting it on each side 
with the other terms. The copula represeniing the con- 
clusion can then be placed below ; Barbara is expressed 
as fdkyws — 



TIm iiiq;ativ€ mood Oelarent is simllariy— 
C: I ' ■ '•M, m ir 



+ 



in the second figure is thus represented^ 
C: ■ f^s I M :r 

Sir W. Hamilton also proposed a new law or kvprems 

Mm of the syllogism by which the validity of tni forms 
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of the syllogism might be tested. This was stated in the 
following words : ''What worse relation of subject and 
predicate subsists between either of two terms and % 
common third term, with which both are related, and one 
It least positively so— that relation subsists between these 
two terms themselves/ / 

By a worse relation. Sir William means that a negative 
relation is worse than an affirmative and a particular than 
^ universal This canon thus expresses the rules that if 
there be a negative premise the conclusion must be nega- 
tive, and if there be a particular premise the conclusion 
must be particular. Special canons were also developed 
for each of the three figures, but in thus rendering the 
system complex the advantages of the quantified form of 
proposition seem to be lost. 

Prof. De Morgan also discovered the advantages of 
the quantified predicate, and invented a system differing 
greatly from that of Sir W. Hamilton. It is fully ex- 
plained in his Formal Logic, The Syllabus of a new 
System of Logic, and various important memoirs on the 
Syllogism in the Transactions of the Cambridge Philo- 
sophical Society, In these works is also given a com- 
plete explanation of the " Numerically Definite Syllogism." 
Mr De Morgan pointed out that two particular premises 
may often give a valid conclusion provided that the 
actual quantities of the two terms are stated, and when 
added together exceed the quantity of the middle term. 
Thus if the majority of a public meeting vote for the first 
resolution, and a majority also vote for the second, it 
follows necessarily that some who voted for the first voted 
also for the second. The two majorities added together 
exceed the whole number of the meeting, so/ that they 
could not consist of entirely different people. They may 
indeed consist of exactly the same people ; but all that 
mt can deduce from the premises is that the excess of thf 
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two majorities added together over the number of the 
meeting must hare voted in favour of each resolution. 
This kmd of inference has by Sir W. Hamilton been 
said to depend on uitra-total distribution ; and the name 
of Plnratlve Propositions has been proposed for all those 
irhich give a distinct idea of the fraction or number of tho 
subject invplved in the assertion. 

T. Spencer Baynes, Essay on thi mtt AtutfyHc 0/ 

Logical Forms; Edinburgh, 185a 
Prof. Bowen's Treatise on Logic or the Laws of Pure 

Thought, Cambridge, U. S. 1866 (Triibner and 

Ok) gives a full and excellent account of Hamilton's 

Logic. 



LESSON XXIIL 

BOOLE'S SYSTEM OF LOGIC 

It would not in the least be possible to give in an de- 
mentary work a notion of the system of indirect inference 
first discovered by the late Dr Boole, the Professor of 
Mathematics at the Queen's College, Cork. This system 
was founded as mentioned in the last lesson upon the 
Quantification of the Predicate, but Dr Boole regarded 
Logic as a branch of Mathematics, and bdieved diat he 
could arrive at every possible inference by the principles 
of algebra. The process as actually employed by him 
is very obscure and difficult ; and hardly any attempt to 
introduce it into elementary text-books of Logic has yet 
been made. 

I have been able to arrive at exactly the same results 
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M Dr Boole without the use of any mathematics; and 
though the very simple process which I am going to 
describe can hardly be said to be strictly Dr Boole*s 
logic, it is yet very similar to it and can prove everything 
that Dr Boole proved. This MAtliod of Ibdlreet inference 
is founded upon the three primary Laws of Thought 
stated in Lesson xiv., and the reader who may have 
thought them mere useless truisms will perhaps be sui- 
prised to find how extensive and elegant a system of 
deduction may be derived from them. 

The law of excluded middle enables us to assert that 
anything must either have a given quality or must have it 
not Thus if iron be the thing, and combustibility the 
quality, anyone must see that 

^Iron is either combustible or incombustible." 

This division of alternatives may be repeated as often 
as weUke. Thus let Book be the class of things to be di- 
vided, and English and Scientific two qualities. Then any 
book must be either English or not English; again an 
English book must be either Scientific or not SdentifiCi 
and the same may be said of books which are not English. 
Thus we can at once divide books into four classes — 

Books, English and Scientific. 

Books, English and not-Scientific. 

Books, not-English and Scientific 

Books, not-English and not-Scientific 

This is what we may call an txliaustlve division of th^ 
dass Books; for there is no possible book which doe» 
not fall into one division or other of these four, oo 
account of the simple reason, that if it does not fall into 
any of the three first it must fall into the last. The pro- 
cess can be repeated without end, as long as any new 
circumstance can be suggested as the ground of division. 
Thus we might divide each class again according as tht 
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books are octavo or not octavo^ bound or unbound, pub- 
lished in London or elsewhere, and so on. We shall call 
!his process of twofold division, which is really the pro- 
xss of Dichotomy mentioned in p. 107, the dcvtfopman^ 
if a ttnn, because it enables us always to develope the 
itmost number of alternatives which need be considered. 
As a general rule it is not likely that all the alterna- 
tives thus unfolded or developed can exist, and the nexf 
point is to ascertain how many do or may exist The Law 
of Contradiction asserts that nothing can combine con- 
tradictory attributes or qualities, and if we meet with any 
term which is thus iftlf-eoiitnuliotory we are authorised at 
once to strike it out of the list Now consider our old 
example of a syllogism : 

Iron is a metal ; 

All metals are elements ; 

Therefore iron is an element 

We can readily prove this conclusion by the indirect 
method For if we develope the term iron, we have foof 
alternatives; thtts» 

Iron, metal, element 

Iron, metal, not-element 

Iron, not-metal, element 

Iron, not-metal, not-element 

fiut if we compare each of these alternatives with the 
premises of the syllogism, it will be apparent that several 
of them are incapable of existing. Iron, we are informed, 
is a metaL Hence no class of things *'iron, not-metal** 
can exist Thus we are enabled by the first premise to 
strike out both of the last two alternatives which combine 
iron and not-metaL The second alternative, again, com- 
bines metal and not-element ; but as the second premise 
informs us that *'all metals are elements,'' it must be 
stnick out There remains, then, only one altematiw 

13 
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which is capable of existing if the premises be true, andai 
there cannot conceivably be more alternatives than those 
considered, it follows demonstratively that iron occurs 
only in combination with the qualities of metal and ele* 
ment, or, in brief, that it is an element 

We can, however, prove not only the ordinary syno* 
gistic conclusion, but any other conclusion which can be 
drawn from the same premises ; the syllogistic conclusion 
is in fact only one out of many which can usually be ob- 
tained from given premises. Suppose, for instance, that 
we wish to know what is the nature of the term or class 
not'ilementy so far as we can learn it from the premises 
just considered. We can develope the alternatives of this 
term, Just as we did those of iron, and get the following^ 

Not-element, iron, metaL 

Not-element, iron, not-metaL 

Not-element, not-iron, metaL 

Not-element, not-iron, not-metaL 

Cmnpare these combinations as before with the premises. 
The first it is easily seen cannot exist, because all metals 
are elem^its ; for the same reason the third cannot exist ; 
the second is likewise excluded, because iron is a metal 
and cannot exist in combination with the qualities of not- 
metaL Hence there remains only one combination to 
represent the class desired — ^namely, 

Not-element, not-iron, not-metaL 
Thus we learn from the premises that every not««le 
ment is not a metal and is not iron. 

As another example of this kind of deductive process 
I will take a case of the Disjunctive Syllogism, in the nio 
lative mood, as follows : — 

A fungus is either plant or animal, 

A fungus is not an animal; 

Therefore it is a plant 
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Now if we develope all the possible ways in which 
^gus, plant and animal can be combined together, w« 
obtain for the term fungus — 

(i) ' Fungus, plant, animal 

(2) Fungus, plant, not-animaL 

(3) Fungus, not-plant, animal 

(4) Fungus, not-plant, not-animal 

Of these however the 4th cannot exist because by 
the premise a fungus must be a plant, or if not a plant aa 
animal The ist and 3rd again cannot exist because th* 
minor premise informs us that a fungus is not an animal 
There remains then only the second combination. 
Fungus, plant, not-animal, 

from which we learn the syllogistic conclusion that 
^a fungus is a plant" 

The chief excellence of this mode of deduction consists 
in the fact that it is not restricted to any definite series 
of forms like the syllogism, but is applicable, without any 
additional rules, to all kinds of propositions or problems 
which can be conceived and stated. There may be any 
number of premises, and they may contain any number of 
terms ; all we have to do to obtain any possible inference 
is to develope the term required into all its alternatives 
and then to examine how many of these agree with the pre- 
mises. What remain after Uiis examination necessarily 
fonn the description of the term. The only inconvenience 
of the method is that, as the number of terms increasesi 
the number of alternatives to be examined increases very 
rapidly, and it soon becomes tedious to write them aPl out 
This woric may be abbreviated if we substitute tlnglt 
letters to stand for the terms, somewhat as in algebra; 
thus we may take A^B, C, Z>, &c, to stand for the affirm- 
ative terms, and a, b^ r, d, &c, for the corresponding nega- 
tire ones. Let ui take as a first example the premise*— 

13— a 
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Organic substance is either vegetable or animaL 
Vegetable substance consists mainly of carbon, hydrog«A, 

and nitrogen. 
Animal substance consists mainly of carbon, hydit^geOi 

and nitrogen. 

It would take a long time to write out all the combi* 
nations of the four terms occurrihg in the above; but M 
we substitute letters as follows— 

A » organic substance^ 

B = vegetable substance, 

C= animal substance, 

/>= consisting mainly of carbon, hydrogen, and 
nitrogen, 
we can readily represent all the combinations which can 
bdoog to the term A, 



(I) 


ABCD 


AhCD 


(5) 


(3) 


ABCd 


AbCd 


(6) 


(3) 


ABcD 


AbeD 


(7) 


(4) 


ABcd 


Abed 


W 



Now the premises amount to the statements, that 
A must be either^ or C, 
B must be />, 
Cmustbe/>. 

The combinations (7) and (8) are inconsistent with the 
first premise ; the combinations (2) and (4) with the second 
premise; and (6) is inconsistent with Ihe third premise; 
There resiain only, 

ABCD 
ABcD 
AbCD. 

Whence we learn at once that ^organic substance {A) 
always consists mainly of carbon, hydrogen and nitrogen,* 
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because it always occurs in connexion with Z>. The readef 
may perhaps notice that the term A BCD implies that or- 
ganic substance may be both vegetable (JB) and animal (C)i 
If the first premise be interpreted as meaning that this is 
not possible, of course this combination' should also be 
struck out It is an unsettled point whether the alter* 
natives of a disjimctive proposition can coexist or not 
(see p. 166), but I much prefer the opinion that they 
can; and as a matter of fact it is quite likely that there 
exist very simple kinds of living beings, whidi cannot be 
distinctly asserted to be vegetable only or animal only, 
but partake of the nature of each. 

As a more complicated problem to shew the powers of 
this system, let us consider the premises which were 
treated by Dr Boole in his Laws of Thought^ p. 125, as 
follows : 

<< Similar figures consist of all whose corresponding 
angles are equal, and whose corresponding sides are 
proportional 

Triangles whose corresponding angles are equal have 
their corresponding sides proportional ; and vice versd. 

Triangles whose corresponding sides are proportional 
have their corresponding angles equal." 

Now if we take our symbol letters as follows : 

i4 ssimilar figure, 

^= triangle, 

C= having corresponding angles equal, 

/>= having corresponding sides proportional^ 

the premises will be seen to amount to the statements umI 

A is identical with C/>, 
aadthat 

BC is identical with BDs 
Id other words, all A^% ought to be CD^, Cn% oafht ttt 



d by Google 



198 BOOLE'S SYSTEM aF LOGIC. [UBS 

be A\ all BC% ought to be BE^s and all BHs ouj^t to 
bc^Cs. 

The possible combinations in which the letters may be 
united are i6 in number and are shewn in the foUowing 
'Able: 



ABCD 


•BCD 


ABCd 


•BCd 


ABcD 


oBeD 


ABcd 


mBcd 


AbCD 


mbCD 


AbCd 


•bCd 


AhcD 


•bcD 


Abed 


• bed 



Comparing each of these combinations with the premise * 
we see that ABCdy ABcD, ABcd, and others, are to bt 
struck out because every \<4 is also to be CD, The com- 
binations aBCD and abCD are struck out because ever} 
CD should also be A, Again, aBCd is inconsistent with 
the condition that every BC is also to be BD; and ii 
the reader carefully follows out the same process of ex- 
amination, there will remain only six combinations, which 
agree with all the premises, thus — 

ABCD oBcd 

AbCD mhCd 

•hcD 

mked 

From these combinations we can draw any descdptkM 
we like of the classes of things agreeing with the premises, 
rhe class A or similar figures is represented by only two 
combinations or alternatives; the negative class a ot 
dissimilar figures, by four combinations, whence we may 
Jraw the following conclusion: "Dissimilar figures con 
tist of all triangles which have not their corresponding 
angles equal, and sides proportional (aBfid\ and of afl 
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figures, not being triangles, which have either their angles 
equal and sides not proportional (abCd)^ or their cor- 
responding sides proportional and angles not equal 
{abcD\ or neither their corresponding angles equal nor 
corresponding sides proportional {flbcd)7* 

In performing this method of inference it is soon sees 
to proceed in a very simple mechanical manner, and the 
only inconvenience is the large number of alternatives or 
combinations to be examined. I have, therefore, devised 
several modes by which the laboiu: can be decreased; 
the simplest of these consists in engraving the series 
of 16 combinations on the opposite page, which occur 
over and over again in problems, with larger and smaller 
sets, upon a common writing slate, so that the excluded 
ones may be readily struck out with a common slate 
pencil, and yet the ser^s may be employed again for any 
future, logical question. A second device, which I have 
called the *' Logical ahaons," is constructed by printing the 
letters upon slips of wood furnished with pins, contrived 
so that any part or class of the combinations can be 
picked out mechanically with very little trouble ; and a 
logical problem is thus solved by the hand, rather than 
by the head. More recently however I have reduced the 
system to a completely mechanical form, and have thus 
embodied the whole of the indirect process of inference 
in what may be called a Logloal MacMne. In the front 
of the machine are seen certain moveable wooden rods 
carrying the set of 16 combinations of letters which are 
seen on the preceding page. At the foot are 21 keys like 
those of a piano; eight keys towards the left hand are 
marked with the letters A^ a, B^ b^ C, ^, Z>, </, and are 
intended to represent these terms when occurring in the 
subject of a proposition. Eight other keys towards the 
right hand represent the same letters or terms when oc- 
onrring in the predicate. The copula of a proposition is 
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represented by a key in the middle of the series ; the ful 
stop by one to the extreme right, while there are two othei 
keys which serve for the disjunctive conjunction or^ ac- 
cording as it occurs in subject or predicate. Now if the 
letters be taken to stand for the terms of a syllogism or 
any other logical argument, and the' keys of the instru- 
ment be pressed exactly in the order corresponding to the 
words of the premises, the i6 combinations wilt be so 
selected and arranged thereby that at the end only the 
possible combinations will remain in view. Any question 
can then be asked of the machine, and an infallible answei 
will be obtained from the combinations remaining. The 
internal construction of the machine is such, therefore, as 
actually to perform the work of inference which, in Dr 
Boole's system, was performed by a very complicated 
mathematical calculation. It should be added, that there 
is one remaining key to the extreme left which has the 
effect of obliterating aU previous operations and restoring 
all the combinations to their original place, so that the 
machine is then ready for the performance of any new 
problem. 

An account iA this logical machine may be found in 
the Proceedings of the Royal Society for Jan. 20th, 1870^ 
the machine having on that day been exhibited in action to 
the Fellows of the Society. The principles of the method 
of inference here described are more completely stated in 
The Substitution of Similar s"*^^ and the Pure Z^^f, which 
I published in the years 1869 and 1864. I may add, that 
ihe first-named of these works contains certain views as 
to the real nature of the process of inference which I do 

* The Substitution of Similars^ the true Principle of Reason' 
inf, derived from a modification of AristotUs Dictum^ Mac- 
Bullan and Co. 1869. 

t Pure Logic^ or the Logic of Quality a^artfirom Qwmtity^<6s% 
Bdwird Stanford, Charing Cross. 
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not think it desirable to introduce into an elementary work 
like the present, on account of their speculative character. 
The process of inference, on the other hand, which I ha/c 
derived from Boole's system is of so self-evident a charac* 
ter, and is so clearly proved to be true by its reduction to 
a mechanical form, that I do not hesitate to bring it to tha 
readei's notice. 

George Boole, MathenuUical Analysis 0/ L^gic^ 1S47. 
An Invistigatton of the Laws of Thought Londov 
Walton and Maberly, 1854. 



LESSON XXIV. 

ON METHOD, ANALYSIS AND SYNTHESia 

It has been held by many writers on Logic that, in addi- 
tion to the three parts of logical doctrine which treat 
successively of Terms, Propositions and Syllogisms, there 
was a fourth part, which treats of method. Just as the 
doctrine of Judgment considers the arranging of terms 
and their combination into Propositions, and the doc- 
trine of Syllogism considers the arranging of propositions 
that they may form argimients, so there should in like 
manner be a fourth part, called Method, which should 
govern the arrangement of syllogisms and their combina- 
tion into a complete discourse. Method is accordingly 
defined as consisting in such a disposition of the parts of 
m discourse that the whole may be most easily intelligible. 
The celebrated Peter Ramus, who perished in the 
massacre of St Bartholomew, first proposed to make 
method in this manner a part of the science of Logic ; bm 
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It may well be doubted whether any definite set of rolet 
or principles can be given to guide us in the arrangement 
of aiguments. . Every different discourse must consist of 
arguments arranged in accordance with the peculiar nature 
«£\he subject ; and no general rules can be given for treat- 
ing things which are infinitely various in the mode of treat- 
ment required. Accordingly the supposed general rules 
of method are no better than truisms, that is, they tell us 
nothing more than we must be supposed to know before- 
hand. Thus, we are instructed in composing any dis- 
course to be careful that — 

I. Nothing should be wanting or redundant 

3. The separate parts should agree with each other. 

3. Nothing should be treated unless it is suitable to 
the mbject or purpose. 

4. The separate parts should be connected by rait* 
mUe transitions. 

But it is evident that the whole difficulty consists in 
deciding what is wanting or redundant, suitable or con- 
sistent. Rules of this kind simply tell us to do what we 
ought to do, without defining what that is. 

There exist nevertheless certain general modes of 
treating any subject which can be clearly distinguished, 
and should be well understood by the logical student 
Logic cannot teach him exactly how and when to use 
each kind of method, but it can teach him the natures 
and powers of the methods, so that he will be more likely 
to use them rightly. We must distinguish, 

1. The method of discovery, 

2. The method of instruction. 

The method of dlsoovery is employed in the acquirf- 
tion of knowledge, and really consists in those processes 
of inference and induction, by which general truths are 
tscertained from the collection and examination of par- 
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ticular £au:ts. This method will be the tnbject of most ol 
our remaining Lessons. The second method only applies 
when knowledge has already been acquired and express- 
ed in the form of general laws, rules, principles or trutha, 
10 that we have only to make ourselves acquainted with 
these and observe the due mode of applying them to 
particular cases, in order to possess a complete acquaint* 
ance with the subject 

A student, for example, in learning Latin, Gred^ 
French, German, or any well-known language, recdves m 
complete Gnunmar and Syntax setting forth the whole of 
the principles, rules and nature of the language. He. 
receives these instructions, and takes them to be true on 
the authority of the teacher, or the writer of the book; 
and after rendering them familiar to his mind he has 
nothing to do but to combine and apply the rules in read- 
ing or composing the language. He foUows, in short, 
, the method of Instruction. But this is an entirely differ- 
ent and opposite process to that which the scholar must 
pursue who has received some writings in an unknown 
language, and is endeavouring to msJce out the alpha- 
bet, words, grammar, and syntax of the language. He 
possesses not the laws of grammar, but words and sen- 
tence$ obeying those laws, and he has to detect the 
laws if possible by observing their effects on the written 
language. He pursues, in short, the method of discovery 
consisting in a tedious comparison of letters, words, and 
phrases, such as shall disclose the more frequent combi- 
natiUDS and forms in which they occur. The process 
would be a strictly inductive one, such as I shall partially 
exemplify in the Lessons on Induction ; but it is far more 
difficult than the method of Instruction, and depends toa 
great extent on the happy use of conjecture and hypothesb. 
which demands a certain skill and inventive ability. 

Exactly the same may be said of the investigation of 
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natural things and events. The principles of mechanic^ 
ol the lever, inclined plane, and otiier Mechanical Powersi 
oi the Laws of Motion, seem comparatively simple and 
obvious as explained to us in books of instruction. But 
the early philosophers did not possess such books ; thf y 
had only the Book of Nature, in which is set forth not 
the laws but the results of the laws, and it was only 
after the most patient and skilful investigation, and aftei 
hundreds of mistakes, that those laws were ascertained. 
It is very easy now to understand the Copemican system 
of Astronomy, which represents the planets as revolving 
^ round the sun in orbits of various magnitude. Once know- 
ing the theory we Can readily see why the planets have 
such various movements and positions, and why they 
sometimes stand still; it is easy to see, too, why in ad- 
dition to their own proper motions they all go roimd the 
earth apparently every day in consequence of the earth's 
ditunal rotation. But all these changes were exceedingly 
puzzling to the ancients, who regarded the earth as stand- 
ing stilL 

Tlie method <tf dlsoovvxy thus begins with facts ap- 
parent to the senses, and has the diffict^t task of detecting 
those universal laws or geneAd principles which can only 
be comprehended by intellect It has been aptly said 
that the method of discovery thus proceeds from things 
betUr known to us, or our senses (nodis notiora), to those 
which are more simple or Mt^ known in nature (notiora 
natura). The method of Instruction proceeds in the 
opposite direction, beginning with the things noiiara 
Motura, and proceeding to show or explain the things 
modis notiora. The difference is almost like that between 
hiding and seeking. He who has hidden a thing knows 
where to find it; but this is not the position of a discoveier« 
who has no clue except such as he may meet in his owi 
diligent and sagacious search. 
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Closely corresponding to the distinction between the 
methods of Discovery and Instruction is that between 
the methods of AnalyilB and Synthesis. It is very im- 
portant indeed that the reader should clearly apprdiend 
the meanings of these terms in their several appUcations. 
Analysis is the process of separating a whole into its 
parts, and synthesis the combination ot parts mto a 
whole. The analytical chemist, who receives a piece ol 
mineral for examination,' may be able to separate com- 
pletely the several chemical elements of which it is 
composed and ^ascertain their nature and comparative 
quantities ; this is chemical analysis. In other cases the 
chemist mixes together carefully weighed quantities of 
certain simple substances and combines them into a new 
compound substance ; this is chemical synthesis. Logical 
analysis and synthesis must not be confused with the 
physical actions, but they are nevertheless actions of 
mind of an analogous character. 

In logical syntheslB we begin with the simplest possible 
notions or ideas, and combine them together. We have 
the best possible example in the elements of Geometry 
In Euclid we begin with certain simple notions of points, 
straight lines, angles, right angles, circles, &c. Putting 
together three straight lines we make a triangle ; joining 
to this the notion of a right-angle, we form the notion of 
a right-angled triangle. Joining four other equal lines at 
right angles to each other we gain the idea of a square, 
and if we then conceive such a square to be formed upon 
each of the sides of a right-angled triangle, and reason 
farom the necessary qualities of these figures, we discover 
that the two squares upon the sides containing the right 
angle must together be exactly equal to the square upon 
the third side, as shewn in the 47th Proposition ol 
Euclid's first book. This is a pcrilect instance ol 
dining simple ideas into more complex ones. 
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We have often, however, in Geometry to pursue the 
opposite course of Analyiit. A complicated geometrical 
figure may be given to us, and we may have, in order to 
prove the properties which it possesses, to resolve it intt 
its separate parts, and to consider the properties of thotc 
parts each distinct from the others. 

A similar distinction between the analytical and syn- 
thetic methods can be traced throughout the natural 
sciences. By keeping exact registers of the appearance 
and changes of the weather we may readily acquire at 
inmiense collection of facts, each such recorded fact 
implying a multitude of different circumstances occurring 
together. Thus in any storm or shower of rain we have 
to consider the direction and force of the wind ; the tem- 
perature and moistness of the air ; the height and forms of 
the clouds; the quantity of rain which falls, or the light- 
ning and thunder which occur with it If we proceed by 
analysis only to explain the changes of the weather we 
should have to try resolving each storm or change ol 
weather into its separate circumstances, and comparing 
each with every other to discover what circumstances 
usually go together. We might thus ascertain no doubt 
with considerable certainty what kinds of clouds, and 
what changes of the wind, temperature, moisture, ^tz^ 
usually precede any kind of storm, and we might even in 
time give some imperfect explanation of what takes place 
in the atmosphere. 

But we might also apply with advantage the syn- 
thetical method. By previous chemical investigations we 
know that the atmosphere consists mainly of the two 
fixed gases, oxygen and nitrogen, with the vapour di 
(rater, the latter being very variable in quantity. We 
can try experimentally what takes place when portions 
of such air of various degrees of moistness are com- 
pressed or allowed to expand, or are mixed together, af 
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often happens in the atmosphere. It is thus discovered 
that .whenever moist air is allowed to eiqiand cloud 
is produced, and it may be drops of rain. Dr Hut- 
ton, too, found that whenever cold moist air is mixed 
with warm moist air cloud is again produced. We can 
safely argue from such small experiments to what takes 
place in the atmosphere. Putting together synthetically, 
from the sciences of chemistry, mechanics, and electrici^^ 
all that we know of air, wind, cloud and lightning, we are 
able to explain what takes place in a thunder-storm far 
more completely than we could do by merely observing 
directly what happens in the storm. We are here how- 
ever anticipating the methods of inductive investigation, 
which we must consider in the following lessons. It will 
appear that Indnctloii is equivalent to analysis, and that 
the deductive kinds of reasoning which we have treated 
in prior lessons are of a synthetic character. 

It has been said that the synthetic method usually 
corresponds to the method of instruction and the analytic 
method to that of discovery. But it may be possible to 
discover new truths by synthesis and to teach old ones 
by analysis. Sir John Herscbel in his weU-known Out- 
lines of Astronomy partially adopts the analytic method: 
he supposes a spectator in the first place to survey the 
appearances of the heavenly bodies and Uie surface of 
the earth, and to seek an explanation; he then leads 
him through a course of arguments to show that these 
appearances really indicate the rotundity of the earth, its 
revolution about its own axis and round the sun, and its 
subordinate position as one of the smaller planets of the 
solar system. Mr Norman Lockyer's Elementary Lessons 
in Astronomy is a clear example of the synthetic method 
of instruction ; for he commences by describing the sun, 
the centre of the system, and successively adds the planets 
and other members of the system, until at last we havi 
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the complete picture ; and the reader who has temporarily 
received everything on the writer's authority, sees. that 
the description corresponds with the truih. Each method, 
it must be allowed, has its own advantages. 

It must be carefully observed that the meaning ol 
analysis, and therefore that of synthesis, varies according 
i|S we look to the intension or extension of terms. To 
divide or analyse a class of things in extension I must add 
a quality or difference. Thus I divide the class organism 
when I add the quality vegetable, and separate vegetable 
organism from what is not vegetable. AnalyBli in ext«n- 
iloii is therefore the same process as synthesis In Inten- 
bUmi; and viceversA, whenever I separate or analyse a 
group of qualities each part belongs to a larger class of 
things in extension When I analyse the notion vegetable 
oiganism, and regard the notion organism apart from 
v^;etable, it is apparent that I really add the whole class 
of animal organisms to the class I am considering — so 
that analysis in intension is syntbesls in eztenalOB. The 
reader who has well considered the contents of Lessons 
V. and XII. will probably see that this connection of the 
two processes is only a re-statement of the law, (p. 40), 
that ^as the intension of a term is increased the extension 
b decreased.** 

To express the dififarence between knowledge derived 
deductively and that obtained inductively the Latin 
phrases d priori and d posteriori are often used. By 
4 priori reasoning we mean argument based on truths 
previously known ; A posteriori reasoning, on the contrary, 
proceeds to infer from the consequences of a general 
truth what that general truth is. Many philosophers con« 
sider that the mind is naturally in possession of certain 
laws or truths which it must recognise in every act ol 
thought; all such, if they exist, would be a priori truths. 
It cannot be doubted, for instance, that we must always 
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cecognise a thought the three Primary Laws of Thought 
considered in Lesson xiv. We have there an a priori 
knowledge that "mater canaot both have weight and be 
without weight,'' or that ** every thing must be either self- 
himinous or not self-luminous." But there is no law of 
Jiougfat which can oblige us to think that matter has 
weight, and luminous ether has not weight ; that Jupitei 
and Venus are not self-luminous, but that comets are to 
some extent self-luminous. These are facts which are no 
doubt necessary consequences of the laws of nature and 
the general constitution of the world ; but as we are not 
naturally acquainted with all the secrets of creation, we 
have to learn them by observation, or by the i posteriori 
method. 

It is not however usual at the present time to restrict 
the name a priori to truths obtained altogether without 
recourse to observation. Knowledge may originally be 
of an li posteriori origin, and yet having been long 
in possession, and having acquired the greatest certainty, 
it may be the ground of deductions, and may then be said 
to give i priori knowledge. Thus it is now believed by 
all scientific men that force cannot be created or destroy- 
ed by any of the processes of nature. If this be true the 
force which disappears when a bullet strikes a target must 
be converted into something else, aad on i/fim grounds 
we may assert that heat will be the result. It is true that 
we might easily learn the same truth a posteriori^ by 
picking uv portions of a bullet which has just struck a 
target ana observing that they are wanxL But there is a 
great advantage in a priori knowledge ; we can often 
Apply it in cases where experiment or observation wotdd 
be difficult. If I lift a stone and then drop it, the most 
delicate instruments could hardly show that the stone 
was heated by striking the earth ; yet on i/fi^ grounds 
I know that it must have been so» and can easily calcn* 

14 
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late tbe amount of heat produced. Similarly we know, 
without the trouble of observation, that the Falls of Ni« 
agara and all other waterfalls produce heat This is 
fairly an instance of a priori knowledge because no one 
that I have heard of has tried the fact or proved it apos* 
priori; nevertheless the knowledge is originally founded 
on the experiments of Mr Joule, who observed in certain 
well-chosen cases how much force \& equivalent to a 
certain amount of heat The reader, however, should 
take care not to confiise the meaning of h priori thus 
explained with that given to the words by the philoso- 
phers idio hold the mind to be in the possession of know- 
ledge independently of all obseiVation. 

It is not difficult to see that the a priori method is 
equivalent to the synthetic method (see p. 305) considered 
in intension, the ii posteriori method of course being equi- 
valent to the analytic method. But the same difference is 
really expressed in the words deductive and inductive; 
and we shall frequently need to consider it in the following 
lessons. 

For general remarks upon Method see the Port Royml 
LKgU^ Part V9. 



LESSON XXV. 

PERFECT INDUCTION AND THE INDUCTIVE 
SYLLOGISM. 

Wi have in previous lessons considered deductive tea- 
•oning, which consists in combining two or more general 
propositions synthetically, and thus arriving at a con- 
clusion which is a proposition or truth of less generalitv 
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than the premises, that is to say, it applies to fewer indi- 
vidual instances than the separate premises from which 
it was inferred. When I combine the general truth that 
" metals are good conductors of heat," with the truth that 
" aluminium is a metal," I am enabled by a syllogism in 
the mood Barbara to infer that ** aluminium is a good con- 
ductor of heat." As this is a proposition concerning one 
metal only, it is evidently less general than the premise, 
which referred to all metals whatsoever. In induction, on 
the contrary, we proceed from less general, or even from 
individual facts, to more general propositions, truths, or, 
as we shall often call them. Laws of Nature. When it is 
known that Mercury moves in an elliptic orbit round the 
Sun, as also Venus, the Earth, Mars, Jupiter, &c., we are 
able to arrive at the simple and general truth that " all the 
planets move in elliptic orbits round the sun." This is 
ai^ example of an inductive process of reasoning. 

It is true that we may reason without rendering our 
conclusion either more or less general than the prembes, 
as in the following : — 

Snowdon is the highest mountain in England or Wales. 
Snowdon is not so high as Ben Nevis. 
Therefore the highest mountain in England or Wales is 
not so high as Ben Nevis. 

Again: 

Lithium is the lightest metal known. 

Lithium is the metal indicated by one bright red line in 

the spectrum*. 
Therefore the lightest metal known is the metal indicated 

by a spectnvm of one bright red line. 

In these examples all the propositions are singular 
propositions, and merely assert the identity of singular 

♦ Roscoe's Lessons in Elementary Chemistry ^ p. 199. 

14—2 
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kxms, so that there is no alteration of generality. Each 
conclusion applies to just such an object as each of the 
premises applies ta To this kind of reasoning the apt 
name of Traduetlon has been given. 

Ininetlon is a much more difficult and more important 
dnd of reasoning process than Traduction or even Deduc- 
tion ; for it is engaged in detecting the general laws at 
uniformities, the relations of cause and effect, or in short 
ail the general truths that may be asserted concerning the 
numberless and very diverse events that take place in the 
natural world around us. The greater part, if not, as 
some philosophers think, the whole of our knowledge, is 
ultimately due to inductive reasoning. The mind, it is 
plausibly said, is not furnished with knowledge in the 
form of general propositions ready made and stamped 
upon it, but is endowed with powers of observation, com- 
parison, and reasoning, which are adequate, when well 
educated and exercised, to procure knowledge of the world 
without us and the world within the human mind. Even 
when we argue synthetically and deductively from simple 
ideas and truths which seem to be ready in the mind, as 
in the case of the science of geometry, it may be that we 
have gathered those simple ideas and truths from previous 
observation or induction of an almost unconscious kind 
This is a debated point upon which I will not here speak 
positively ; but if the truth be as stated. Induction will be 
the mode by which all the materials of knowledge are 
brought to the mind and analysed. Daduotlon wili then 
be the almost equally important process by which the 
knowledge thus acquired is utilised, and by which new 
Inductions of a more complicated character, as we shall 
lee, are rendered possible. 

An Induction, that is an act of Inductive reasoning, is 
called Perfeet when all the possible cases or instances to 
which the conclusion can refer, have been examined and 
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enumerated in the premises. I( as usually happens, it is 
impossible to examine all cases, since they may occiir at 
future times or in distant parts ot the earth or othei 
regions of the universe, the Induction is called Impartisct 
The assertion that all the months of the year are of less 
length than thirty-two days is derived fixmi Perfect In- 
duction, and is a certain conclusion because the calendat 
is a 'human institution, so that we know beyond doubt how 
many months there are, and can readily ascertain that 
each of them is less than thirty-two days in length. But 
the assertion that all the planets move in one (Urection 
round the sun, from West to East, is derived frcmi Imper- 
fect Induction ; for it is possible that there exist planets 
more distant than the most distant-known planet Nep- 
tune, and to such a planet of course the assertion would 
apply. 

Hence it is obvious that there is a great difference 
between Perfect and Imperfect Induction. The lauet 
includes some process by which we are enabled to make 
assertions concerning things that we have never seen or 
examined or even known to exist But it must be care- 
fully remembered also that no Imperfect Induction can 
give a certain conclusion. It may be highly probable or 
nearly certain that the cases unexamined will resemble 
those which have been examined, but it can never be 
certain. It is quite possible, for instance, that a new 
planet might go round the sun in an opposite direction to 
the other planets. In the case of the satellites belonging 
to the planets more than one exception of this kind has 
been discovered, and mistakes have constantly occurred 
b science from expecting that all new cases would 
exactly resemble old ones. Imperfect Induction thus 
gives only a certain degree of probability or likelihood 
that all instances will agree with those examined. Pef- 
CbcI Induction, on the other hand* erives a necessarv and 
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eertmin condasion, but it asserts nothing beyond what 
wM asserted in the premises. 

Mr Mill, indeed, differs from almost all other logicians 
in holding that Perfect Induction is improperly called 
Induction, because it does not lead to any new knowledge. 
He defines bdnetlon as inference from the known to tlu 
unJhiowHf and considers the unexamined cases which are 
apparently brought into our knowledge as the only gain 
firom the process of reasoning. Hence Perfect Induction 
seems to him to be of no scientific value whatever, be- 
cause the conclusion is a mere reassertion in a briefer 
fonn, a mere summing up of the premises. I may point 
out, however, that if Perfect Induction were no more than 
a process of abbreviation it is yet of great importance, and 
reqmres to be continually used in science and common 
life. Without it we could never make a comprehensive 
statement, but should be obliged to enumerate every par- 
ticular. After examining the books in a library and 
finding them to be all English books we should be unable 
.to sum up our results in the one proposition, **all the books 
in this library are English books ;" but should be required 
to go over the list of books every time we desired to make 
any one acquainted with the contents of the library. Tlie 
fact is, that the power of expressing a great number of 
particular fiacts in a very brief space is essential to the pro- 
gress of science. Just as the whole science of arithmetic 
consists in nothing but a series of processes for abbreviat- 
ing addition and subtraction, and enabling us to deal with 
a great number of units in a very short time, so Perfect 
Induction is absolutely necessary to enable us to deal with 
a great number of particular facts in a very brief space; 

It is usual to represent Perfect Induction in the form 
of an Inductive Syllogism, as in the following instance ^— 
Mercury, Venus, the Earth, &c., all move round the soB 
firom West to £asL 
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Mercury, Venus, the Earth, &c., are all the known Plaaetft 
Therefore all the known planets move round the sunfiron 
West to East 

This argument is a true Perfect Induction because thi 
conclusion only makes an assertion of all knciun planets^ 
frhich excludes all reference to possible future discoveries; 
uid we may suppose that all the known planets have been 
enumerated in the premises. The form of the argument 
appears to be that of a syllogism in the third figure, 
namely Darapti^ the middle term consisting in the group 
of the known planets. In reality, however, it is not an 
ordinary syllogism. The minor premise states not that 
Mercury, Venus, the Earth, Neptune, &&, are contcUfud 
offiong the known planets, but that they are those planets, 
or are identical with them. This premise is then a 
N doubly universal proposition of a kind (p. 184 — 7) not re- 
cognised in the Aristotelian Syllogism. Accordingly we 
may observe that the conclusion is a universal proposi- 
tion, which is not allowable in the third figure of the syl- 
logism. 

As another eramplc of a Perfect Induction we may 
take— 
January, February,............December, each contain leti 

than 32 days. 

January December are all the months of the year. 

Therefore all the months of the year contain less than 3a 
days. 

Although Sir W. Hamilton has entirely rejected the 
notion, it seems worthy of inquiry whether the Indnctive 
Sfllogism be not really of the Disjunctive form of Sylio* 
gism. Thus I should be inclined to represent the last 
eiample in the form: 

A month of the year is either January, or February, 
, « March «..or December; but January has lets 
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than 32 days ; and February has less than 32 days ; and 
to on until we come to December, which has. less than 
pdays. 

It follows clearly that a month must in any case haro 
less than 32 days; for there are only 12 possible cases, 
tnd in each case this is afiirmed. The fact is that the 
major premise of the syllogism on the last page is a 
compound sentence with twelve subjects, and is therefore 
equivalent to twelve distinct logical propositions. The 
minor premise is either a disjunctive proposition, as I have 
represented it, or something quite different from anything 
we have elsewhere had. 

From Perfect Induction we shall have to pass to Im- 
perfbct bduotion ; but the opinions of Logicians are not 
in agreement as to the grounds upon which we are war- 
ranted in taking a part of the instances only, and con- 
cluding that what is true of those is true of sdL Thus if 
we adopt the example found in many books and say* 

This, that, and the other magnet attract iron ; 
This, that, and the other magnet are all magnets ; 
Therefore all magnets attract iron, 
we evidently employ a false minor premise, because this, 
that, and Uie other magnet which we have pramined, 
cannot possibly be all existing magnets. In whatevet 
form we put it there must be an assumption that the mag- 
nets which we have examined are a fair specimen of all 
magnets, so that what we find in some we may expect b 
alL Archbishop Whately considers that this assumption 
•hould be expressed in one of the premises, and he repre* 
tents Induction as a Syllogism in Barbara as follows:— 
That which belongs to this, that, and the other magnet 

belongs to all ; 
Attracting iron belongs to this, that, and the otb«| 
rherefore it belongs to alL 
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But though this is doubtless a correct expression of tht 
assumption made in an Imperfect Induction, it does not 
in thejeast explain the grounds on which we are allowed 
to make the assumption, and under what circumstances 
such an assumption would be likely to prove true. Some 
writers have asserted that there is a Principle called the 
OniformltF of Nature, which enables us to affum that 
what has often been found to be true of anything wiU 
continue to be found true of the same sort of thing. It 
must be observed, however, that if there be such a principle 
it is liable to exceptions; for many facts which have held 
true up to a certain point have afterwards been found not 
to be always true. Thus there was a wide and unbroken 
induction tending to show that all the Satellites m the 
planetary system went in one uniform direction round 
their planets. Nevertheless the Satellites of Uranus when 
discovered were fotmd to move in a nirogrcuU direction, 
or in an opposite direction to all Satdlites previously 
known, and the same peculiarity attaches to the Satellite 
of Neptune more lately discovered. 

We may defer to the next lesson the question of the 
varying degree of certainty which belongs to induction io 
the several branches of knowledge. 

The advanced student may consult the foUowmg with 
advantage : — Mansel's Aldrich, Appendix, Notes G and H. 
Hamilton's Lectures on LogiCy Lecture xvil., and Appen 
dix VII., On Induction and Example^ Vol II., p. 358. J. S. 
Mill's System of LogiCy Book ill. Chap. 3, Of ImduOk^ 
improperly so-ceUUd^ 
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LESSON XXVI. 

GEOMETRICAL AND MATHEMATICAL INDUC- 
TION* ANALOGY AND EXAMPLE. 

It is now indispensable that we should consider with 
gxeat care upon what grounds Imperfect Induction is 
founded. No difficulty is encountered in Perfect Indue* 
tion because all possible cases which can come tmder the 
general conclusion are enumerated in the premises, so 
that in fact there is no information in the conclusion which 
was not given in the premises. In this respect the In- 
ductive Syllogism perfectly agrees with the general prin- 
cqiles of deductive reasoning, which require that the in- 
formation contained in the conclusion should be shown 
only from the data, and that we should merely unfold, 
or transform into an explicit statement what is contained 
in the premises implicitly. 

In Unperfsot bduotion the process seems to be of a 
wholly different character, since the instances concerning 
idiich we acquire knowledge may be infinitely more 
numerous than those from which we acquire the know- 
ledge. Let us consider in the first place the process of 
OdOBMtrioal Bssionlnf which has a close resemblance to 
inductive reasoning. When in the fifth proposition of the 
first book of Euclid we prove that the angles at the base 
of an isosceles triangle are equal to each other, it is done 
by taking one particular triangle as an example. A 
figure is given which the reader is requested to regard as 
having two equal sides, and it is conclusively proved that 
if the sides be really equal then the angles opposite to 
chose sides must be equal alsa But Euclid says nothing 
about other isosceles triangles ; he treats one single 
triangle as a sufficient specimen of all isosceles triangle^ 
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and wc are asked to believe that what is trae of that ii 
trae of any other, whether its sides be so small as* to be 
only visible in a microscope, or so large as to reach to th6 
(iirUiest fixed star. There may evidently be an infinite 
number of isosceles triangles as regards the length of the 
equal sides, and each of these may be infinitely varied by 
increasing or diminishing the contained angle, so that thf 
number of possible isosceles triangles is infinitely infinite; 
and yet we are asked to {>elieve of this incomprehensible 
number of objects what we have proved only of one single 
specimen. This might seem to be the most extremely 
Imperfect Induction possible, and yet every one allows 
that it gives us really certain knowledge. We do know 
with as much certainty as knowledge can possess, thai 
if lines be conceived as drawn from the earth to two stars 
equally distant, they will make equal angles with the line 
joining those stars ; and yet we can never have tried the 
experiment 

The generality of this geometrical reasoning evidently 
depends upon the certainty with which we know that aU 
• isosceles triangles exactly resemble each other. The pro- 
position proved does not in fact apply to a triangle unless 
it agrees with our specimen in all the qualities essential 
to the proof. The absolute length of any of the sides or 
the absolute magnitude of the angle contained between 
any of them were not points upon which the proof de- 
pended — ^they were purely accidental circumstances; 
hence we are at perfect liberty to apply to all new cases 
of an isosceles triangle what we learn of one case. Upon 
A similar ground rests all the vast body of certain know- 
ledge contained in the mathematical sciences— not only 
All t>ie geometrical truths, but all general algebraical 
trutlb. It was shown, for instance, in p. 58^ that ii 
n and b be two quantities, and we multiply togethei 
ttieir sum and difference, we get the difference of the 
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squares of a and b* However often we try this it, will be 
found true ; thus if a « lo and ^ = 7, the product of the 
sum and difference is 17 x 3 = 51; the squares of the 
quantities are 10 x 10 or 100 and 7 x 7 or 49, the differ 
ence of which is also 51. But however often ^we tried the 
rule no certainty would be added to it; because when 
(nroved algebraically there was no condition which re- 
stricted the result to any particular numbers, and a 
and b might consequenUy be any numbers whatever 
This generality of algebraical reasoning by which a pro- 
perty is proved of infinite varieties of numbers at once, is 
one of Uie chief advantages of algebra over arithmetic 
There is also in algebra a process called Mathematleal 
iBduotlon or DenumstraUva Induction, which shows the 
powers of reasoning in a very conspicuous way. A good 
example is found in the following problem ?— If we take 
the first two consecutive odd numbers, i and 3, and add 
them together the sum is 4, or exactly twice two; if we 
take three such numbers i -»-3 + 5, the sum is 9 or exactly 
three times three; if we takey5wr, namely 1+3 + 5 + 7 the 
sum is 16^ or exactly four times four; or generally, if we 
take any given number of the series, 1+3 + 5 + 7 + .. . the 
sum is equal to the number of the terms multiplied by 
itself Anyone who knows a very little algebra c^ prove 
that this remarkable law is universally true, as follows — 
Let n be the number of terms, and assume for a moment 
that this law is true up to n terms, thus — 

1+3 + 5+7 + +(2«-l)=«*. 

Now add 2* + 1 to each side of the equation. It Ibl 
lows that— 

1 + 3 + 5 + 7 + + (2ll-l)+(2«+l) = «« + 2«+I. 

But the last quantity «' + 3« + 1 is just equal to (n + 1)* ; 
•o that if the law is true for n terms it is true also foriv-^ 1 
terms. We are enabled to areue from each single case o< 
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the law to the next case ;' btu we have already shown that 
it is true of the first few cases, therefore it must be true d 
alL By no conceivable labour could a person ascertain by 
trial what is the sum of the first billion odd numbers, and 
yet symbolically 01% by general reasoning we know with 
certainty that they would amount to a billion billion, and 
aeither more nor less even by a unit This process ol 
Mathematical Induction is not exactly the same as Geo- 
metrical Induction, because each case depends upon the 
last, but the proof rests upon an equally narrow basis of 
experience, and creates knowledge of equal certainty and 
generality. 

Such mathematical truths depend upon observation 
of a few cases, but they acquire certainty from the per- 
ception we have of the exact similarity of one case to 
another, so that we undoubtingly believe what is true of 
one case to be true of another. It is very instructive to 
contrast with these cases certain other ones where therf 
is a like ground of observation, but not the same tie dL 
similarity. It was at one time believed that if any integral 
number were multipled by itself, added to itself and then 
added to 41, the result would be a prime ntmiberi that is 
a number which could not be divided by any other in- 
tegral number except unity ; in symbols, 
;r*-f jr-f4i = prime number. 

This was believed solely on the ground of trial aad 
experience, and it certainly holds for a great many values 
of X Thus when x is successively made equsd to the 
numbers in the first line below, the expression o^-^x-^-^i 
gtres the values in the second line, and they are all primi 



oia34S^7S9io 
41 43 47 53 61 71 83 97 113 131 XS» 

No reason however could be given why it shouM 
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ahrays be true, and accordingly it is found that the rule 
does not always hold true, but fails when ;r=4a Thea 
we have 40x404-40+41 = 1681, but this is clearly equa] 
to 41 X 40 +41 or 41 X41, and is not a prime number. 

In that branch of mathematics w^ich treats of the 
peculiar properties and kinds of numoers, other proposi* 
dons depending solely upon observation have been as- 
serted to be always true. Thus Fermat believed thai 

2' 4- 1 always represents a prime number, but could not 
give any reason for the assertion. It holds biie in fact 
until the product reaches the large number 4294967297, 
which was found to be divisible by 641, so that the gene- 
rality of the statement was disproved. 

We find then that in some cases a single instance 
proves a general and certain rule, while in others a very 
great number of instances are insufficient to give any 
certainty at all; all depends upon the perception we have 
of similarity or identity between one case and another. 
We can perceive no similarity between all prime numbers 
which assures us that because one is represented by a 
certain formula, also another is ; but we do find such 
similarity between the sums of odd numbers, or between 
isosceles triangles. 

Exactly similar considerations apply to inductions in 
physical science. When a chemist analyses a few grains 
of water and finds that they contain exactly 8 parts of 
oxygen and i of hydrogen for 9 parts of water, he feels 
warranted in asserting that the same fs true of all pure 
water whatever be its origin^ and whatever be the part ol 
the world firom which it comes. But if he analyse a piece 
of granite, or a sample of sea-water from one part of the 
Yorld, he does not feel any confidence that it will resem- 
ble exactly a piece of granite, or a sample of sea-watei 
from another part of the earth ; hence he does not venture 
to assert of all granite or sea^water, what he finds true of 
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i 9tn^ sample. Extended experience shows that grar 
nite is very variable in composition^ but that sea-water it 
rendered pretty uniform by constant mixture of currentSi 
Nothing but experience in these cases could inform us 
how far we may assert safely of one sample what we :iave 
ascertained of another. But we have reason to believe 
that chemical compounds are naturally fixed and invari* 
able in composition, according to Dalton's laws of com- 
bining proportions. No i priori reasoning from th« 
principles of thought could have told us this, and we only 
learn it by extended experiment But having once shown 
it to be true with certain substances we do not need to 
repeat the trial with all other substances, because we have 
every reason to believe that it is a natural law in which 
1^ chemical substances resemble each other. It is <Mily 
necessary then for a single accurate analysis of a given 
fixed compound to be made in order to inform us of the 
conqH>sition of all other portions of the same substance. 

It must be carefully observed however that all Indu^ 
ttons In plijslcal science are only probable, or that if cer« 
tain, it is only hypothetical certainty they possess. Can 
I be absolutely certain that all water contains one part 
of hydrogen in nine? I am certain only on two con- 
ditions:^ 

I. That this was certainly the composition of the 
' sample tried. 

X That any other substance I call water exacdy 
resembles that sample. 
But even if the first condition be undoubtedly true, I 
cannot be certain of the second. For how do I know 
what is water except by the fact of its being a transparent 
liquid, freezing into a SQ^d and evaporating into steam, 
possessing a high specific heat, and a dumber of other 
distinct properties? But can I be absolutely certain that 
every liquid possessing all these properties is water? 
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PncUcally I cm be certain, but theoretically I cannot 
Two substances may have been created so like each »thef 
that we should never yet have discovered the difference; 
we might then be constantly misled by assuming of the 
one what is only true of the other. That this should evet 
happen with substances possessing the very distinct quali- 
ties of water is excessively improbable, but so £ur is it 
from being impossible or improbable in other cases, that 
it has often happened. Most of the new elements dis- 
covered in late years have, without doubt,- been mistaken 
previously for other elements. Caesium and Rubidium 
had been long mistaken for each other, and for Potassium, 
before they were distinguished by Bunsen and Kirchhofl 
by means of the spectroscope. As they are new known 
to be widely distributed, although in small quantities, it is^ 
certain that what was supposed to be Potassium in many 
thousands of analyses was partly composed of different 
substances. Seleniimi had probably been confused with 
Sulphur, and there are certain metals— for instance, Rho- 
dium, Ruthenium, Iridium, Osmium, and Beryllium — 
Yttrium, Erbium, Cerium, Lanthanum, and Didymium— 
Cadmium and Indium — which have only, recently been 
distinguished. The progress of science will doubtless 
show that we are mistaken in many of our identification^ 
and various difficulties thus arising will ultimately be ex' 
plained. 

Take again a very different case of induction. Are 
we certain that the sun will rise again to-morrow morning 
as it has risen for many thousand years, and probably f ^r 
some hundred million years? We are certain only on this 
condition or hypothesis, that the planetary system proceeds 
to-morrow as it has proceeded for so long. Many causes 
may exist which might at any moment defeat all onr 
calculations ; our sun is believed to be a variable star, and 
for what we know it mig^t at any moment suddenly 
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explode or flare up, as certain other stars have been ob- 
served to do, and we should then be all turned into thin 
luminous vapour in a moment of time. It is not at all 
impossible that a collision did once occur in the planet- 
ary system, and that the minute planets or asteroids are 
the result Even if there is no large meteor, comet or 
other body capable of breaking up the earth by collision, 
yet it is probable that the sun moves through space at the 
rate of nearly 300 miles per minute, and if some other 
star should meet us at a similar rate the consequences 
would be inconceivably terrible. It is highly improbable 
however that such an event should come to pass even in 
the course of a million years. 

The reader will now see that no mere Imperfect In- 
duction can give certain knowledge ; all inference proceeds 
upon the assumption that new instances will exactly re- 
semble old ones in all material circumstances; but in 
natural phenomena this is purely l^pothetical, and we 
may constantly find ourselves in error. In Mathematical 
Induction certainty arose from the cases being hypotheti- 
cal in their own nature, or being made so as exactly to 
correspond with the conditions. We cannot assert that 
any triangle existing in nature hsis two equal sides or two 
equal angles, and it is even impossible in practice that 
any two lines or angles can be absolutely equal. But it 
is nevertheless true that if the sides are equal the angles 
are equal All certainty of inference is thus relative and 
hypothetical Even in the syllogism the certainty of the 
conclusion only rests on the hypothesis of certainty in the 
premises. It is probable, in fact, that all reasoning reduces 
Itself to a single type — ^that what is true of one thing will 
be true of another thing, on condition of there being an 
exact resemblance between them in all material circum- 
stances. 

The fMder will now understand with ease the \ 
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of trnMOBSsan \if analogy. In strictness an analogy is not 
an identity of one thing with another, but an identity of 
relations. In the case of numbers 7 is not identical with 
f o nor 14 with 20^ but the ratio of 7 to 10 is identical ^th 
the ratio of 14 to 90^ so that there it an analogy between 
theae nnmbexs. To multiply two by two is not the same 
thing as to construct a square upon a line two units 
long; but there is this analogy — that there will be just as 
many units of area in the square as there are units in the 
product of two by two. This analogy is so evident that 
we fearlessly assert a square mile to consist of 1760X 1760 
square yards without any trial of the truth. In ordinary 
language, however, analogy has come to mean any re- 
semblance between things which enables us to believe o( 
one what we know of the other. 

Thus the planet Mars possesses an atmosphere, with- 
clouds and mis^ closely resembling our own ; it has seas 
distinguished from the land by a greenish colour, and 
polar regions covered with snow. The red colour of tne 
planet seems to be due to the atmosphere, like the red 
colour of our sunrises and sunsets. So much is simflar 
in the surfiaice of Mars and the surface of the Earth 
that we readily argue there must be inhabitants there 
as here. All that we can certainly say however is, 
that if the circumstances be really similar, and similar 
germs of life have been created there as here, there marst 
be inhabitants. The fact that many circumstances are 
similar increases the probability. But between the Earth 
and the Sun the analogy is of a much 'fainter character; 
we speak indeed of the sun's atmosphere being subject to 
storms and filled with clouds, but these clouds are heated - 
probably beyond the temperature of our hottest furnaces ; 
if they produce rain it must resemble a shower of melted 
iron ; and the sun-spots are perturbations of so tremend- 
ous a tiie and character, that the earth together with 
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half-a-dozen of the other planets could readily be swak 
lowed up in one of them*. It is plain then that there if 
little or no analogy between the Sun and the Earth, and 
we can therefore with difficulty form a conception of any- 
lldng going on in a sun or star. 

Argument frpm analogy may be defined as direct 
inductive inference from one instance to any similat 
instance. It may, as Mr Mill says, be reduced to the 
following formula : — 

'^Two things resonble each other in one or more 
respects ; a certain proposition is true of the one ; there- 
fore it is true of the other. ** This is no doubt the type ol 
all reasoning, and the certainty of the process depends 
entirely upon the degree of resemblance or identity be- 
tween the cases. In geometry the cases are absolutely 
identical in all material points by hypothesis, and no 
doubt attaches to the inference ; in physical science the 
identity is a question of probability, and the conclusion is 
in a like degree probable. It should be added that Mr 
Mill considers Geometrical and Mathematical Induction 
not to be properly called Induction, for reasons of which 
the force altogether escapes my apprehension ; but the 
reader will find his opinions in the 2nd chapter of the 
3rd book of his System of Logic, • 

One Uxm of analogical or inductive argument consists 
in the constant use of ezamplM and instances. The best 
way to describe the nature of a class of things is to pi e- 
sent one of the things itself, and point out the properties 
which belong to the class as distinguished from those 
peculiar to the thing. Throughout these Lessons, as 
throughout every work on Logic, instances of propositions, 
of compound or complex sentences, of syllogisms, &c^ are 
continually used, and the rtader is asked to apply to all 

* Lockyer's Skme$tUuy Ltstom m AHrtmmy^ \ 108. 

IS — 3 
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nmilar cases what he observes in the examples givea 
It is assumed that the writer selects such examples as 
tiuly exhibit the properties in question. 

While all inductive and analogical inferences rest 
«pon the same principles there are wide differences be- 
tween the sources of probability. In aaalogj we have two 
cases which resemble each other in a great many proper- 
tiesy and we infer that some additional property in one is 
probably to be found in the other. The very narrow 
basis of experience is compensated by the high degree of 
similarity. In the processes more commonly treated 
under the name Induction, the things usually resemble 
each other only in two or three properties, and we require 
to have more instances to assure us that what is true of 
of these is probably true of all similar instances. The 
lessy in short, the intension of the resemblance the greater 
must be the extension of otur inquiries. 

We proceed to the ordinavy processes of Induction in 
the following Lessons. 

Mr Mill's System of Logic^ Book IIL Chap. XX. Of 
Analogy* Mansd's Aldrich^ App. Note H. On 
Exan^li and Analogy. 



LESSON XXVIL 

OBSERVATION AND EXPERIMENT. 

All knowledge, it may be safely said, must be tiltimatdv 
founded upon experience, which is but a general name for 
the various feelings impressed upon the mind at any period 
of its existence. The mind never creates entirely new 
knowledge independent of experience, and all that the 
reasoning powers can do is to arrive at the full meaning 
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of the facts which are in our possession. In prcYioui 
centuries men of the highest ability have held thai the 
mind of its own power alone could, by sufficient cogita- 
tion, discover what things outside us ^ould be, and 
wou^d be found to be on examination. They thought 
that we were able to anticipate Nature by evolving 
from the human mind an idea of what things would be 
made by the Creator. The celebrated philosopher De» 
cartes thus held th^t whatever the mind can clearly 
conceive may be considered tnie; but we can conceive 
the existence of mountains of gold or oceans of fresh 
water, which do not as a fact exist Anything that we 
can clearly conceive must be conformable to the laws oA 
thought, and its existence is then not impossible, so far as 
our intellect is concerned; but the forms and siies and 
manners in which it has pleased the Creator to make 
things in this or any other part of the universe, cannot 
possibly be anticipated by the exceedingly limited wisdom 
of the 'human mind, and can only be learnt by actual ex- 
amination of existing things. 

In the latter part of the 13th century the great Roger 
Bacon clearly taught in England the supreme importance 
of experience as the basis of knowledge ; but the same 
doctrine was also, by a curious coincidence, again upheld 
in the 17th century by the great Chancellor Friancis 
Bacon, aifter whom it has been called the Baoonlan m- 
losophj. I believe that Roger Bacon was even a greater 
man than Francis, whose fame is best known ; but the 
words in which Francis Bacon proclaimed the importance 
of experience and experiment must be ever memorable. 
In the beginning of his great work, the Homm Organimi, 01 
New Instrument^ he thus points out our proper position 
as learners in the world of nature. 

''Man, the Servant and Interpreter of Nature, can do 
and understand as much as he has observed concerning 
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the order of nature in outward tilings or in the mind 
more, he can neither know nor do." 

The above is the first of the aphorisms or pBuragraphi , 
with which the Novum Or^num commences. In the 
second aphorism he asserts that the unaided mind can 
effect little and is liable to err; assistance in the form ol 
a definite logical method is requisite, and this it was the 
purpose of his New Instrument to furnish. The 3rd and 
4th aphorisms must be given entire ; they are : — 

''Human science and human power coincide, because 
ignorance of a cause deprives us of the effect For nature 
is not conquered except by obedience ; and what we dis- 
cover as a cause by contemplation becomes a rule in 
operation.** 

''Man can himself do nothing else than move natural 
bodies to or from each other; nature working within ac- 
complislies the rest." 

It would be impossible more dearly and completely 
to express the way in which we discover science by inter- 
preting the changes we observe in nature, and then turn 
our knowledge to a useful purpose in the promotion of 
the arts and manufactures. We cannot create and we 
cannot destroy a particle of matter; it is now known that 
we cannot even create or destroy force ; nor can we really 
alter the inner nature of any substance that we have to 
deal with. All that we can do is to observe carefully how 
one substance by its natural powers acts upon another 
substance, and then by rioving them together at the right 
time we can effect our object; as Bacon says, "Nature 
working within does the rest." Had it not been the 
nature of heat when applied to water to develope steam 
possessing elastic power, it is needless to say that the 
steam-engine could never have been made, so that the 
invention of the steam-engine arose from observing the 
atUity of the force of steam, and employing it accordingly. 
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It is in this sense that Virgil has proclaimed hia ha{>p9 
who knows the causes of things — 

F4lix qui potuit nrum cognouin anuUf 

and that Bacon has said, Knowledge is Power. So fat 
as we have observed how things happen in nature, and oi 
•rhat occasion particular effects are brought to pass, we 
ire enabled to avoid or utilise those effects as we may 
desire, not by altering the natures of things, but 1^ 
allowing them in suitable times and circumstances to 
manifest their own proper powers. It is thus, as Tenny- 
son has excellently said, that we 

''Rule by obeying Nature's Powers^* 

iBdMttve loglo treats of the methods of reasoning by 
which we may successfully interpret nature and learn the 
natural laws which various substances obey in different 
circumstances. In this lesson we consider the first requi- 
site of induction, namely, the ezperlenoe or examination 
of nature which is requisite to furnish us with facts. Such 
experience is obtained either by obserratloa or experimsnt. 
To observe is merely to notice events and changes which 
are produced in the ordinary course of nature, without 
being able, or at least attempting, to control or vary those 
changes. Thus the early astronomers observed the mo- 
tions of the sun, moon and planets among the fixed stars, 
and gradually detected many of the laws or periodical 
returns of those bodies. Thus it is that the meteorologist 
observes the ever-changing weather, and notes the height 
of the barometer, the temperature and moistness of the 
air, the direction and force of the wind, the height and 
character of the clouds, without being in the least able to 
govern any of these facts. The geologist again is gene- 
nerally a simple observer when he investigates the nature 
and position of rocks. The soologist, the botanist, and 
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the mineralogist usually employ mere observation when 
they examine animals, plants, and minerals, as they an 
met with in their natural condition. 

In experiment, on the contrary, we vary at oiir wiD 
the combinations of things and circumstances, and then 
observe the result It is thus that the chemist discovers 
the composition of water by using an electric current to 
separate its two constituents, oxygen and hydrogen. The 
mineralogist may employ experiment when he melts two 
or three substances together to ascertain how a particular 
mineral may have been produced. Even the botanist and 
toologist are not confined to passive observation ; for by 
removing animals or plants to different climates and dif- 
ferent soils, and by what is called domestication, they 
may try how far the natural forms and species are arable 
of alteration. 

It is obviotis that experiment is the most potent and 
direct mode of obtaining facts where it can be applied. 
We might have to wait years or centuries to meet acci- 
dentally with facts which we can readily produce at any 
moment in a laboratory ; and it is probable that most of 
the chemical substances now» known, and many exces- 
sively useful products, would never have been discovered 
at all by waiting till nature presented them spontaneously 
to our observation. Many forces and changes too may 
go on in nature constantly, but in so slight a degree as to 
escape our senses, and render some experimental means 
necessary for their detection. Electricity doubtless ope- 
rates in every particle of matter, perhaps at every mo- 
ment of time ; and even the ancients could not but notice 
its action in the loadstone, in lightning, in the Aurora 
Borealis, or in a piece of rubbed amber (eUcirum), But 
in lightning elearicity was too intense and dangerous; 
in the other cases it was too feeble to be properly under- 
nood. The science of electricity and magnetism could 
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only advance by getting regular supplies of electricity 
from the common electric machine or th^ galvanic bat- 
tery, and by making powerful electro-magnets. Most it 
not all the effects which electricity produces must go on vl 
nature, but altogether too obscurely for observation. 

Experiment^ again, is rendered indispensable by tht 
&ct that on the surface of the earth we usually meet sub- 
stances under certain uniform conditions, so that we 
could never learn by observation what would be the 
nature of such substances under other conditions. Thus 
carbonic acid ia^only met in the form of a gas, proceeding 
from the combustion of carbon; but when exposed to 
extreme pressure and cold, it is condensed into a liquid, 
and may even be converted into a snow-like solid sub- 
stance. Many other gases have in like manner been 
liquefied or solidified ; and there is reason to believe that 
every substance is capable* of taking all the three forms of 
solid, liquid and gas, if only the conditions of temperature 
and pressure can be sufficiently varied. Mere observation 
of nature would have led us, on the contrary, to suppose 
that nearly all substances were fixed in one condition 
only, and could not be converted from solid into liquid 
and from liquid into gas. 

It must not be supposed however that we can draw 
any precise line between observation and experiment, and 
say where the one ends and the other begins. The dif- 
ference is rather one of degree than of kind ; and all we 
can say is that the more we vary the conditions artificially 
the more we employ experiment I have said that me* 
teorology is a science of nearly pure observation, but if we 
purposely ascend mountains to obsenre the rarefaction 
and cooling of the atmosphere by elevation, or if we make 
balloon ascents for the same purpose, like Gay Lussac 
and Glaisher, we so vary the mode of observation ai 
almost to render it experimental Astronomers agiii 
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may almost be said to eipeiiment instead of merdy ob- 
serving when they simnltaneoasly employ tnstmments at 
lar to the north, and as far to the south, upon the eardi'f 
surface as possible, in order to observe the apparent dil^ 
ference of place of Venus when crossing the sun in a 
tnmtit, so as thus to compare the distances of Venus and 
Uie sun with the dimensions of the earth. 

Sir John Herschd has excellently described the dif 
foence in question in his Discourse on the Study of Na- 
tural Philosophy*, ** Essentially they are much alike, 
and differ rather in degree than in kind ; so that perhaps 
the terms passive and active observation might better 
express their distinction; but it is, nevertheless, highly 
important to mark the different states of mind in inqui- 
ries carried on by their respective aids, as well as their 
different effects in promoting the progress of science. 
In the former, we sit still and listen to a tale, told us, per- 
haps obscurely, piecemeal, and at long intervals of time, 
with our attention more or less awake. It is only by after 
rtunination that we gather its full import ; and often, when 
the opportunity is gone by, we have to regret that our 
attention was not more particularly directed to some point 
which, at the time, appeared of little moment, but of 
which we at length appreciate the importance. In the 
latter, on the other hand, we cross-examine our witness, 
and by comparing one part of his evidence with the other, 
while he is yet before us, and reasoning upon it in his 
presence, are enabled to put pointed and searching ques- 
tions, the answer to which may at once enable us to make 
up our minds. Accordingly it has been found invariably, 
that in those departments of physics where the pheno- 
mena are beyond our control, or into which eyperimentaJ 
nquiry, from other causes, has not been carried, thi; pro 

•p. 77. 
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gress of knowledge has been slow, uncertain and irregu- 
lar ; while in such as admit of experiment, and in which 
mankind have a^eed to its adoption, it has been rapid, 
sure, and steady.** 

Not unconunonly, however, nature has, so to speak, 
made experiments upon a scale and for a duration with 
which we cannot possibly compete. Thus we do not need 
to try the soil and Situation which suits any given plant 
best ; we have but to look about and notice the habitat ot 
situation in which it is naturally found in the most flou- 
rishing condition, and that, we may be sure, indicates the 
result of ages qf natural experiment. The distances ol 
the fixed stars would probably have been for ever un- 
known to us did not the earth by describing an orbit with 
a diameter of 182,000,000 miles make a sort of experimen- 
tal base for observation, so that we can see the stars in 
very slightly altered positions, and thus judge their dis- 
tances compared with the earth's orbit*. Eclipses, tran- 
sits, occultations and remarkable conjtmctures of the pla- 
nets, are also kinds of natural experiments which have 
often been recorded in early times, and thus afford data 
nf the utmost value. 

Logic can give little or no aid in making an acute or 
accurate observer. There are no definite rules which can 
be laid down upon the subject To observe well is an art 
which can only be acquired by practice and training ; and 
it is one of the greatest advantages of the pursuit of the 
Natural Sciences that the faculty of clear and steady ob- 
servation is thereby cultivated. Logic can however give 
ns this caution, which has been well pointed out by Mi 
Mill — to discriminate accurately between what we really 
th phserve and what we only infer from the facts observed, 
80 long as we only record and describe what our sensei 

* See Lockyer*s Elementaty Lessons in A s trs nemy , Not 

ll.¥I,XLTU. 
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have actually witnessed, we cannot commit an error ; bin 
the moment we presume or infer anything we are liable to 
mistake. For instance, we examine the sun's surface 
with a telescope and observe that it is intensely bright 
except where there are small breaks or circular openings 
in the surface with a dark interior. We are irresistibly 
led to the conclusion that the inside of the sun is coldei 
and darker than the outside, and record sis a fact that we 
saw the dark interior of the snn through certain openings 
in its limiinous atmosphere. Such a record, however, 
would involve mistaken inference, for we saw nothing but 
dark spots, and we should not have done more in observ- 
ation than record the shape, size, appearance and change 
of such spots. Whether they are dark clouds above the 
luminous surface, glimpses of the dark interior, or, as is 
now almost certainly inferred, something entirely different 
from either, can only be proved by a comparison of many 
unprejudiced observations. 

The reader cannot too often bear in mind the cau- 
tion against confusing facts observed with Inferences tram 
those fiacts. It is not too much to say that nine-tenths of 
what we seem to see and hear is inferred, not really felt 
Every sense possesses what are called aoaulred percep- 
tions, that is, the power of judging unconsciously, by long 
experience, of many things which cannot be the objects oJ 
direct perception. The eye cannot see c&stance, yet we 
constantly imagine and say that we see things at such ' 
and such distances, unconscious that it is the result of 
judgment As Mr Mill remarks, it is too much to say 
*^ I saw my brother.** All I positively know is that I 
gaw some one who closely resembled my brother as lai 
as could be observed It is by judgment only I caa 
assert he was my brother, and that judgment may possi- 
oly be wrong. , 

Nothing is more important in observation and experi 
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ment than to be uninfluenced by any prqudice or theon 
in correctly recording the facts observed and allowing to 
them their proper weight. He who does not do so wiU 
almost always be able to obtain facts in support of an 
opinion however erroneous. Thus the belief still existi 
with great force in the majority of uneducated persons, 
that the moon has great influence over the weather. The 
changes of the moon, full, new and half moon, occur four 
times in every month, and it is supposed that any change 
may influence the weather at least on the day preceding 
or following that of its occurrence. There will thus be 
twelve days out of every 28 on which any change of wea- 
ther would be attributed to the moon, so that during the 
^ear many changes will probably be thus recorded as 
favourable to the opinion. The uneducated observer is 
struck with these instances and 'remembers them care- 
fully, but he fails to observe, or at least to remember, that 
clumges of weather often occur also when there is no 
change of the moon at alL The question could only 
be decided by a long course of careful and unbiassed 
observation in which all facts favourable or unfavour- 
able should be equally recorded. All observations which 
have be^n published negative the idea that there can be 
any such influence as the vulgar mind attributes to the 
moon. 

But it would at the same time be an error to suppose 
that the best observer or experimentalist is he who holds 
no previous opinions or theories on the subject he inves- 
tigates. On the contrary, the great experimentalist is he 
' who ever has a theory or even a crowd of theories or ideas 
upon his mind, but is always putting them to the test of 
experience and dismissing those which are false. The 
number of things which can be observed and experimented 
on are infinite, and if we merely set to work to record 
fiM:ts without any distinct purpose, oiu: records will have 
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BO ralue. We must have some opmion or some the* 
ory to direct our choice of experiments, and it is moit 
probable that we hit upon the truth in this way than 
merely by haphazard. But the great requisite of the 
true philosopher is that he be perfectly unbiassed and 
abandon every opinion at soon as facts inconsistent with 
it are observed. 

It has been well said by the celebrated Turgot, that 
"the first thing is to invent a system; the second thing 
is to be disgusted with it;'* that is to say, we ought to 
have some idea of the truth we seek, but should im- 
mediately put it to a severe trial as if we were inclined to 
distrust and dislike it rather than be biassed in its favour. 
Few men probably have entertained more false theories 
than Kepler and Faraday; few men. have discovered or 
established truths of greater certainty and importance. 
Faraday has himself said that^ 

^ The world tittle knows how many of the thoughts 
and theories which have passed through the mind of a 
scientific investigator, have been crushed in silence and 
secrecy by his own severe criticism and adverse examina- 
tion ; that in the most successful instances not a tenth tA 
the suggestions, the hopes, the wishes, the pirliminaiy 
conclusions have been realized*." 

The student is strongly recommended to read Sit 
J. Herschel's Preliminary Discourse on the Study 
0/ Natural Philosophy (Lardner's Cabinet Cych- 
p€tdia\ especially Part II. Chaps. 4 to 7, concerning 
Observation, Experiment, and the Inductive Pro 
( genendly. 
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LESSON XXVIIL 

METHODS OF INDUCTION. 

'Hz have now to consider such methods as can be laid! 
down for the purpose of guiding us in the search for gene- 
ral truths or laws of nature among the facts obtained by 
observation and experiment Induction consists in infer- 
ring froip particulars to generals, or detecting a general 
truth among its particular occurrences. But in physical 
science the truths to be discovered generally relate to 
the connection of cause and effect, and we usually call 
them laws of oausatloa or natural laws. By the OanM of 
an event we mean the circumstances which must have 
preceded in order that the event should happen. Nor is 
it generally possible to say that an event has one single 
cause and no more. There are usually many different 
things, conditions or circumstances necessary to the pro- 
duction of an effect, and* all of them must be considered 
catises or necessary parts of the cause. Thus the cause 
of the lottd explosion in a gun is not simply the pulling of 
^e trigget, which is only the last apparent cause or 
oooaaloa of the explosion; the qualities of the powder; 
the proper form of the barrel ; the existence of some re- 
sisting charge ; the proper arrangement of the percussion 
cap and powder ; the existence of a surrounding atmo- 
sphere, are among the circumstances necessary to the 
ioud report of a gun: any of them being absent it would 
not have occurred. 

The cause of the boiling of water again is not merely 
the application of heat up to a certain degree of tempera- 
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cure, but the possibility also of the escape of the vi^KNir 
when it acquires a certain pressure. The freezing of 
water similarly does not depend merely upon the with 
drawal of heat below the temperature of op Centigrade 
It is the work of Induction then to detect those circum- 
stances which uniformly will produce any given effect : 
and as soon as these circumstances become known, wc 
have a law or uniformity of nature of greater or less gene • 
raUty. 

In this and the following Lessons I shall often have tc 
use» in addition to cause and effect, the words antecedent 
and consequent, and the readA- ought to notice their 
meanings. By an antecedMit we mean any thing, condi- 
tion, or circumstance which exists before or, it may be, at 
the same time with an event or phenomenon. By a oon- 
■equflnt we mean any thing, or circumstance, event, or 
phenomenon, which is different from any of the antecedents 
and follows after their conjunction or putting together. 
It does not follow that an antecedent is a cause, because 
the effect might have happened without it. Thus the 
sun's light may be an antecedent to the burning of a 
house, but not the cause, because the house would bum 
equally well in the night A tucessary or indispensabU 
anUctdent is however identical with a caust^ being that 
without which the effect would not take place. 

The word phenommon will also be often used. It 
means simply anything ivhich appears^ and is therefore 
observed by the senses ; the derivation of the word from 
the Greek word ^oiyo/icroy, that which appears^ exactly 
corresponds to its logical use. 

The first method of Induction is that which Mr Mil] 
has aptly called the Method of agreemait. It depends 
upon the rule that ''If two or more instances of the phe- 
nomenon under investigation have only one circumstance 
m coomion, the circumstance in which alone all the in- 
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stances agree, is the cause (or effect) of the given pheno* 
menon.** The meaning of this First Canon of inductirs 
inquiry might, I think, be more briefly expressed by saying 
that the sole invariable antecedent of a phenomenon it 
^obably its cause. 

To apply this method we must collect as many in- 
stances of the phenomenon as possible, and compart 
, together their antecedents. Among these the causes will 
lie, but if we notice that certain antecedents are present or 
absent without appearing to affect the result, we conclude 
that they cannot be necessary antecedents. Hence it 
is the one antecedent or group of antecedents always 
present, when the effect follows, that we consider the cause. 
For example, bright prismatic colours are deen on bub* 
bles, on films of tar floating upon water, on thin plates 
of .mica, as also on cracks in glass, or between two pieces 
of glass pressed together. On examining all such cases 
they seem to agree in nothing but the presence of a very 
thin layer or plate, and it appears to make no appreciable 
difference of what kind of matter, solid, liquid, or gaseous, 
the plate is made. Hence we conclude that such colours 
are caused merely by the thinness of the plates, and this 
conclusion is proved true by the theory of the interference 
of light Sir David Brewster beautifully proved in a 
similar way that the colours seen upon Mother-of-pearl 
are not caused by the nature of the substance, but by the 
form of the surface. He took impressions of the Mother- 
of-pearl in wax, and found that although the substance 
was entirely different the colo;iu:s were exactly the same. 
And it was afterwards found that if a plate of metal had 
a surface marked by very fine close grooves, it would have 
iridescent colours Uke those of Mother-of-pearL Henoe 
it is evident that the form of the surface, which is the 
only invariable antecedent or condition requisite for tht 
production of the colours, must be their cause 

16 
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The method of agreement is subject to a serious 
difficulty, called by Mr Mill the Plnxallty of Oauaes^ con* 
cisting in the £act that the same effect may in different 
instances be owing to different causes. Thus if we in- 
quire accurately into the cause of heat we find that it is 
produced by friction, by burning or combustion, by elec- 
tricity, by pressure, &c; so that it does not follow that il 
there happened to be one and the same thing present in 
all the cases we examined this would be the cause. The 
second method of induction which we will now consider 
is free from this difficulty, and is known as the IMliod ol 
Ufferenot. It is stated in Mr Mill's feoond Ctaoi as 
follows : — 

^If an instance in which the phenomenon under inves- 
tigation occurs, and an instance in which it does not 
occur, have every circumstance in conunon save one, that 
one occurring only in the former; the circumstance in 
which alone the two instances differ, is the effect, or the 
cause, or an mdispensable part of the cause^ of the i^e- 
nomenon." 

In other words, we may say that the antecedent which 
is invariably present when the phenomenon follows, and 
invariably absent when it is absent, other drcumstancet 
remaining the same, is the cause of the phenomenon in 
those circumstances. 

Thus we can clearly prove that friction is cm cause ol 
heat, because when two sticks are rubbed together they 
become heated; when not rubbed they do not become 
heated. Sir Humphry Davy showed that even two pieces 
of ice when rubbed together in a vacuum produce heat 
as shown by their melting, and thus completely demon 
ttrated that the friction is the source and cause of the 
heat We prove that air is the cause of sound being 
communicated to our ears by striking a bell in the re- 
ceiver of an air-pump, a<s Hawksbee first did in 170$, and 
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Uien observing that when the receiver is full of air wc 
hear the bell; when it contains little or no air we do 
not hear the belL We learn that sodium or any of iti 
compounds produces a spectrum having a bright yellow 
double line by noticing that there is no such line in the 
spectrum of light when sodium is not present, bu| that il 
the smallest quantity of sodium be thrown into the flame 
or other source of light, the bright yellow line instantly 
appears. Oxygen is the cause of respiration and life, 
because if an animal be put into a jar full of atmospheric 
air, from v/hich the oxygen has been withdrawn, it soon 
becomes suffocated. 

This is essentially the great method of exp«rl2xi«iit 
and its utility mainly depends upon the precaution of onlf 
varying one cirCUmstance at a timcy all other circutn^ 
stances being maintained just as they were. This it 
expressed in one of th« rules for conducting experiments 
given by Thomson and Tait in their great treatise 00 
Natural Philosophy ^ Vol. i. p. 307, as follows : — 

'' In all cases when a particular agent or cause is to 
be studied, experiments should be arranged in such a way 
as to lead if possible to results depending on it alone ; or, 
if this cannot be done, they should be arranged so as to 
increase the effects due to the cause to be studied till 
these so far exceed the unavoidable concomitants, that 
the latter may be considered as only disturbing, not essen* 
tially modifying the effects of the principal agent" 

It would be an imperfect and unsatisfactory experi- 
ment to take air of which the oxygen has been converted 
into carbonic acid by the burning of carbon, and argue 
that, because an animal dies in such air, oxygen is the 
cause of respiration Instead of merely withdrawing the 
oxygen we have a new substance, carbonic acid, present, 
which is quite capable of killing the animal by its own 
poisonous properties. The animal in fact would be suflb 

16 — 2 
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cated even when a considerable proportion of oxygen 
remained, so that the presence of the carbpnic acid is a 
disturbing circumstance which confuses and vitiates the 
experiment 

It is possible to prove the existence, and even to mea- 
«ure the amount of the force of gravity, by delicately sus- 
pending a small ball about the siie of a marble and then 
suddenly bringing a very heavy leaden ball weighing a 
ton or more close to it The small ball will be attracted 
and set in motion; but the experiment would hot be of the 
least value unless performed with the utmost precaution. 
It is obvious that the sudden motion of the large leaden 
ball would disturb the air, shake the room, cause currents 
in the air by its coldness or warmth, and even occasion 
electric attractions or repulsions; and these would pro- 
bably disturb the small ball far more than the force of 
gravitation. 

Beautiful instances of experiment according to this 
method are to be found, as Sir John Herschel has pointed 
out, in the researches by which Dr Wells discovered the 
cause of dew. If on a clear calm night a sheet or othei 
covering be stretched a foot or two above the earth, so 
as to screen the ground below from the open sky, dew will 
be found on the grass around the screen but not beneath 
it As the temperature and moist ness of the air, and other 
circumstances, are exactly the same, the open sky must 
be an indispensable antecedent to dew. The same expe* 
riment is indeed tried for us by nature, for if we make 
observations of dew during two nights which differ in no- 
thing but the absence of clouds in one and their presence 
in the other, we shall find that the clear open sky is requi- 
f ite to the formation of dew. 

It may often happen that we cannot apply the method 
of difference perfectly by varying only one circumstancs 
at a time. Thus we cannot, generally speakini^ try the 
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qualities of the same substance in the solid and liquid 
condition without any other change of circumstances, be- 
cause it is necessary to alter the temperature of the sub- 
stance in order to liquefy or solidify it The temperature 
might thus be the cause of what we attribute to the liquid 
or solid condition. Under such circumstances we have 
to resort to what Mr Mill calls the Joint metliod of agree- 
ment and difference, which consists in a double applica« 
tion of the method of agreement, first to a number of 
instances where an effect is produced, and secondly, to a 
number of quite different instances where the effect is not 
produced. It is clearly to be understood, however,, that 
the negative instances differ in several circumstances 
from the positive ones ; for if they differed only in one 
circumstance we might apply the simple method of differ- 
ence. Iceland spar, for instance, has a curious power of 
rendering things seen through it apparently double. This 
phenomenon, called double refraction, also belongs to 
many other crystals ; and we might at once prove it to be 
due to crystalline structure could we obtain any transpa- 
rent substance crystallized and uncrystallized, but subject 
to no other alteration. We have, however, a pretty satis- 
Ezictory proof by observing that uniform transparent un- 
crystallized substances agree in not possessing double 
refraction, and that crystalline substances, on the other 
, hand, with certain exceptions which are easily esplained, 
agree in possessing the power in question. The principle 
of the Joint method may be stated in the following rule, 
which is Mr Mill's Third Canon :— 

*^ If two or more instances in which the phenomenon 
occurs have only one circumstance in common, while two 
or more instances in which it does not occur have nothing 
in conmion save the absence of that circimistance ; the 
drcumstance in which alone the two sets of instances 
(always or invariably) differ, is the effect, or the cause. 
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or im indispensaUe pait of the onac^ of the phea» 
menon.* 

I have insetted the words in parentheses, as without 
them the canon seems to me to express exactly the oi^>o* 
site of what Mr Mill intends. 

It may facilitate the exact comprehension of these ift 
dnetive methods if I give the following symbolic repre 
•entation of them in the manner adopted by Mr MilL 
Let A^ B, C, A •^f &c., be antecedents which may be 
variously combined, and let a, ^, Cy d^ /, &c., be effects 
following from them. If then we can collect the foUowing 
sets of antecedents and effects — 



Antecedents: 


Consequents. 


ABC 


«^ 


ADE 


adi 


AFG 


•fl 


AHK 


tM 







we may apply the melhod of afreement, and little dpolK 
will remain that A^ the sole invariable antecedent, is the 
auseofo. 

The method of dlflteonot is sufficiently represented by— 
Antecedents. Consequents. 

ABC abc 

BC be 

Here while B and C remain perfectly unaltered we fiad 
that the presence or absence of A occasions the presence 
or absence of a, of which it is therefore the cause, in the 
presence of B and C. But the reader may be cautioned 
against thinking that this proves ^ to be the cause of tf* 
under all circumstances whatever. 

He joint melhod of aceoBMnt and dlfltoMMi \a iiaukuif 
leptetented by-^ 
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Antecedents. 


CoDseqtie&tt, 


ABC 


Mtc 


ADE 


mU 


AFG 


»Jk 


AHK 


«M 


•••••• 


• •• 

f9 


TV 


tm 


XY 


xy 



Here the presence of ^4 is followed ms in the simple method 
of agreement by a ; and the absence of v4, in circumstances 
differing from the previous ones, is followed by the ab- 
sence of a. Hence there is a very high probability that 
A is the cause of a. But it will easily be seen that A is 
not the only circumstance in which the two sets of in- 
stances differ, otherwise to any pair we might apply the 
simple method of difference. But the presence of ^ is a 
drctunstanoe in which one set invariably, or uniformly, 
or always, differs, from the other set This joint method is 
thus a substitute for the simpler method of difference in 
cases idiere that cannot be properly brought into action. 

Herschel's Discourse^ part li. chap. 6^ p. 144. 
Mill's SysUm qfLogic^ book ill. chaps. 8 and 9^ 



LESSON XXIX. 

METHODS OF QUANTITATIVE INDUCTION 

The methods of Induction described in the last Lesson 
related merely to the happening or not happening of the 
event, the cause of which was sought Thus we learnt 
that friction was one cause of heat by observing that two 
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solid bodies, erea two pieces of ice, rubbed together, pro* 
duced heat, but that when they were not rubbed there 
was no such production of heat. This, however, is a very 
dementary sort of experiment ; and in the progress of an 
investigation we always require to moasnza the sxael 
quantity of an efliMt, if it be capable of being more er 
less, and connecting it with the quantity of the cause. 
There is in fact a natural course of progress through 
which we proceed in every such inquiry, as may be stated 
in the following series of questions. 

I. Does the antecedent invariably produce an effect? 

X In what direction is that effect? 

5. How much is that^ect in proportion to the canae? 

4. Is it uniformly in that proportion? 

5. If not, according to what law does it vary? 
Take for instance the effect of heat in altering the 

dimensions of bodies. The first question is, whether the 
heating of a solid body, say a bar of iron, alters its length ; 
the simple method of difference enables us to answer that 
it does. The next inquiry shows that almost all sub- 
stances are lengthened or increased in dimensions by 
heat, but that a very few, such as india rubber, and water 
below 4t>8o Cent, are decreased. We next ascertain the 
proportion of the change to each degree of temperature, 
vdiich is called the coefficient of expansion. Thus iron 
expands 0*0000122 of its own length for eveiy i* Centi- 
grade between oP and loO^. 

Still more minute inquiry shows, however, that the 
expansion is not uniformly proportional to temperature; 
most metals expand more and more rapidly the hotter 
they are, but the details of the subject need not be con- 
nderedhere. 

The fixed stars, again, have often been mentioned in 
these Lessons, but the reader is probably aware that they 
use not really fixed. Taking any particular star, tht 
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astronomer has really to answer the several five questioai 
stated below. 

Firstly. Does the star move? 

2ndly. In what direction does it move? 

jrdly. How much does it move in a year or a oentni) I 

4thly. Does it move uniformly? 

5thly. If not, according to what law does the fnodoB 
vary in direction and rapidity? 

Every sci^ce and every question in science is first a 
matter of fact only, then a matter of quantity, and by 
degrees becomes more and more precisely quantitative. 
Thirty years ago most of the phenomena of electricity and 
electro-magnetism were known merely as facts ; now they 
can be for the most part exactly measured and calculated. 

As soon as phenomena can thus be measured we 
can apply a further Method of Induction of a very im- 
portant character. It is the Method of IMfferenoe indeed 
applied under far 'more favourable circumstances, where 
every degree and quantity of a phenomenon gives us 
a new experiment and proof of connection between cause 
and effect It may be called the Method of Oonoomltant 
Variations, and is thus stated by Mr Mill, in what he 
entitles the Fifth Oanon of Induction : 

''Whatever phenomenon varies in any manner when- 
ever another phenomenon varies in some particular man- 
ner, is either a cause or an effect of that phenomenon, of 
is connected with it through some fact of causation." 

Sir John HerschePs statement of the same method is 
as follows : — ** Increase or diminution of the effect, with the 
increased or diminished intensity of the cause, in cases 
which admit of increase and diminution," to which ha 
adds, "Reversal of the effect with that of the cause." 

The illustrations of this method are infinitely nu- 
merous. Thus Mr Joule, of Manchester, conclusively 
(noved that friction is a cause of heat by expending exaai 
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quantities of force in rubbing one substance againU 
mother, and showed that the heat produced was exactly 
greater or less in proportion as the force was greater oi 
less. We can apply the method to many cases which 
had previously been treated by the simple method of dif« 
ference; thus instead of striking a bell in a complete 
vacuum we can strike it with a very little air in the 
receiver of the air-pump, and we then hear a very faint 
sound, which increases or decreases every time we in- 
crease or decrease the density of the air. This experi- 
ment conclusively satisfies any person that air is the cause 
of the transmission of sound. 

It is this method which often enables us to detect the 
material connection which exists between two bodies 
For a long time it had been doubtful whether the red 
flames seen in total eclipses of the sun belonged to the 
tun or the moon ; but during the last eclipse of the s|m 
It was noticed that the flames moved with the sun^ and 
were gradually covered and uncovered by the moon at 
successive instants of the eclipse. No one could doubt 
thenceforth that they belonged to the sun. 

Whenever, again, phenomena go through Poxlodlfl 
diani^i, alternately increasing and decreasing, we should 
seek for other phenomena which go through changes in 
exactly the same periods, and there wiH probably be a 
connection of cause and effect. It is thus that the tides 
we proved to be due to the attraction of the moon and 
sun, because the periods of high and low, spring and 
neap tides, succeed each other in intervals corresponding 
to the apparent revolutions of those bodies round thfl 
earth. The fact that the moon revolves upon its own 
axis in exactly the same period that it revolves round the 
earth, so that for unknown ages past the same side of the 
moon has always been turned towards the earth, is a most 
lerfect ease of concomitant variations, conclusively prov* 
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ing that the earth's attraction governs the motions d th« 
moon on its own axis. 

The most extraordinary case oi variations howevei 
-consists in the connection which has of late years been 
shown to exist between the Aurora Borealis, magnetic 
storms, and the spots on the smL It has only in the 
la$t 30 or 40 years become known that the magnetic 
compass needle is subject at intervals to very slight bui 
curious movements; and that at the same time there are 
usually natural currents of electricity produced in tele- 
graph-wires so as to interfere with the transmission of mes- 
sages. These disturbances are known as magnetic storms, 
and are often observed to occur when a fine display of 
the Northern or Southern Lights is taking place In some 
part of the earth. Observations during many years have 
shown that these storms come to their worst at the end of 
every eleven years, the maximum taking place about the 
present year 1870^ and then diminish in intensity until 
the next period of eleven years has passed. Close obser- 
vations of the sun during 30 or 40 years have shown that 
the size and number of the dark spots, which are gigantic 
storms going on upon the sun's surface, increase and 
decrease exactly at the same periods of time as the mag- 
netic storms upon the earth's surface. No one can doubt, 
then, that these strange phenomena are connected to* 
gether, though the mode of the connection is quite un- 
known. It is now believed that the planets Jupiter, 
Saturn, Venus and Mars, are the real causes of the dis-* 
lurbaaces; for Balfour Stewart and Warren de la Rue 
have shown that an exact correspondence exists between 
the motions of these planets and the periods of the sun* 
spots. This is a most remarkable and extensive case el 
oonoomitant variations. 

We have now to consider a method of Induction 
vliich must be employed when several causes act at ones 
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and their effects are all blended together, producing a 
|oint effect of th^ same kind as the separate effects. \i 
in one experiment friction, combustion, compression and 
dectric action are all going on at once, each of these 
causes will produce quantities of heat which will be added 
together, and it will be difficult or impossible to say how 
much is due to each cause separately. We may cadi thii 
a case of the homogeneous Intermixture of efltocts, the name 
indicating that the joint effect is of the same kind as 
the separate effects. It is distinguished by Mr Mill from 
cases of the heterogeneons, or, as he says, the keUro- 
pathic intermixture of effects, where the joint effect is 
totally different in kind from the separate effects. Thus 
if we bend a bow too much it breaks instead of bending 
further ; if we warm ice^it soon ceases to rise in tempera- 
ture and melts ; if we warm water it rises in temperature 
Aomoffeneouily for a time but then suddenly ceases, and 
an effect of a totally different kind, the production of 
vapour, or possibly an explosion, follows. 

Now when the joint effect is of a heterogeneous kind 
the method of difference is sufficient to ascertam the cause 
of its occurrence. Whether a bow or a spring will break 
with a given weight may easily be tried, and whether 
water will boil at a given temperature in any given state 
of the barometer may also be easily ascertained. But in 
the homogeneous intermixture of effects we have a more 
complicated task. There are several causes each pro- 
ducing a part of the effect, and we want to know how 
much is due to each. In this case we must employ a 
further Inductive Method, called by Mr Mill the Uetbod 
of Residues, and thus stated in his Fourth Oanoa :*- 

*' Subduct from any phenomenon such part as is known 
by previous inductions to be the effect of certain antece- 
dents, and the residue of the phencmienon is the effect ol 
the remaining antecedents.* 
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If we know that the joint effect Oy d, c is due to the 
causes A, By and C, and can prove that a is due to A and 
t to £, it follows that f must be due to C, There cannot 
be a simpler case of this than ascertaining the exact 
weight of any commodity in a cart by weighing the cart 
uid load, and then subtracting the tare or weight of the 
cart alone, which had been previously ascertained. We 
san thds too ascertain how much of the spring tides is 
due to the attraction of the sun, provided we have pre- 
viously determined the height of the tide due to the moon, 
which will be about the avera|^e height of the tides during 
the whole lunar month. Then subtracting the moon't 
tide the remainder is the sun's tide. 

Newton employed this method in a beautiful eiqperi- 
ment to determine the elasticity of substances by allow- 
ing balls made of the substances to swing against each 
other, and then observing how far they rebounded com- 
pared with their original falL But the loss of motion fb 
due partly to imperfect elasticity and partly to the resist- 
ance of the air. He determined the amount of the latter 
effect in the simplest manner by allowing the balls to 
swing without striking each other, and observing how 
much each vibration was less than the last In this way 
he ivBS enabled easily to calculate the quantity that most 
be subtracted for the resistance of the air. 

It is this method that we employ in making allowance 
for the errors or necessary corrections in observations. 
Few thermometers are quite correct ; but if we put a ther< 
mometer into melting snow, which has exactly the tem- 
perature of o® Centigrade, or 32* Fahr., we can observe 
exactly how much below or above the true po*nt the 
merctuy stands, and this will indicate how much we 
ought to add or subtract from readings of the thermometer 
to make them correct The height of the barometer 11 
affected by aeveral causes besides the variation of tht 
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pressure of the air. It is decreased by the capillary 
repulsion oetween the glass tube and the mercury ; it is 
increa&ed by the expansion of the merciuy by heat, if the 
tempeiature be above 32* Fahr. ; and it may be increased 
or decreased by any error in the length of the measure 
employed to determine the height In an accurate obser- 
▼a^on all these effects are calculated and allowed for in 
the final result 

In chemical analysis this method is constantly em- 
ployed to determine the proportional weight of substances 
which combine together. Thus the composition of water 
is ascertained by taking a known weight of oxide of 
copper, passing hydrogen over it in a heated tube, and 
condensing the ynXxx produced in a tube containing sul- 
phuric acid. If we subtract the original weight of the 
condensing tube from its final weight we leam how much 
water is produced ; the quantity of oxygen in it is found 
6y subtracting the final weight of Uie oxide of copper 
from its oziginal weight If we then subtract the weight 
of the oxygen from that of the water we leam the weight 
of the hydrogen, which we have combined with the oxygen. 
When the experiment is very carefully performed, as de- 
scribed in Dr Roscoe's Lessons in Elementary Chemistry^ 
(p. 38), we find that 8889 parts by weight of oxygen unite 
with I I'll parts of hydrogen to form 100 parts of water. 

In all sciences which allow of measurement of quan- 
tities this method is employed, but more especially in 
astronomy, the most exact of all the sciences. Almost all 
the causes and effects in astronomy have been foimd out 
as rMldual phdnomena, that is, by calculating the effects of 
all known attractions upon a planet or satellite, and thes 
observing how far it is from the place thus predicted, 
When this was very carefully done in the case of UranuSi 
It was still found that the planet was sometimes befort 
and sometimes behind its true place. This residual effe^M 
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pointed to the existence of some cause of attraction nol 
then known, but which was in consequence soon dis 
covered in the shape of the planet Neptune. The motion! 
of several comets have in this way been calculated, but it 
is observed that they return each time a little later than 
they ought This retardation points to the existence of 
«ome obstructive power in the space passed through, the 
nature of which is not yet understood. 

Mill's System of Logic^ Book iii. Chap. \o^ Of iU 
Plurality of Causes; imdcf the Intirn Ux tmn ^ 
Effects. 



LESSON XXX. 

EMPIRICAL 4ND DEDUCTIVE METHODS. 

\Vk have hitherto treated of Deduction and Induction as 
tf they were entirely separate and independent methods. 
In reality they are frequently blended or employed alter- 
nately in the pursuit of truth ; and it may be said that all 
the more important and extensive investigations of science 
rely upon one as much as upon the other. It is probably 
the greatest merit in Mr Mill's logical writings that he 
points out the entire insufficiency of what is called the 
Baoonlan Method to detect the more obscure and difficult 
laws of nature. Bacon advised that we should always 
begin by collecting i3xX&^ classijfying them according to 
their agreement and difference, and gradually gathering 
^rom them laws of greater and greater generality. He 
protested altogether against "anticipating nature," that is, 
forming our own hypotheses and theories as to what the 
laws of nature probably are, and he seemed to think that 
systematic arrangement of facts would take the place o^ 
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all other methods. The reader will soon see that the 
progress of Science has not confirmed his opinions. 

When a law of nature is ascertained purely by induc- 
tion from certain observations or experiments, and has no 
other guarantee for its truth, it is said to be an anopineal 
law. As Mr Mill says, " Scientific inquirers give the name 
of Empirical Laws to uniformities which observation oi 
e^qfieriment has shown to exist, but on which they hesitate 
to rely in cases varying much from those which have been 
actually observed, for want of seeing any reason why 
such a law should exist** The name is derived fixnn the 
Greek word ifrntipUtj meaning experience or trial In- 
stances of such laws are abundant We learn empiri- 
cally that a certain strong yellow colour at sunset, or an 
unusual clearness in the air, portrads rain ; that a quick 
pulse indicates fever; that homed animals are always 
ruminants; that quinine affects beneficially the nervous 
system and the health of the body generally ; that strych- 
nine has a terrible effect of the opposite nature: all these 
are known to be true by repeated observation, but we can 
give no other reason for their being true, that is^ we 
cannot bring them into harmony with any odier scientific 
£acts; nor could we at all have deduced them or. antici- 
pated them on the ground of previous knowledge. The 
connection between the sun's spots, magnetic storms, 
auroras, and the motions of the planets mentioned in the 
last Lesson, is perhaps the most remarkable known 
instance of an empirical induction ; for no hint has yel 
been given of the way in which these magnetic influences 
are exerted throughout the vast dimensions of the planet- 
ary system. The qualities of the several alloys of aietals 
are alsd good instances of empirical knowledge. Ho 
one can tell before mixing two or three metals for the 
first time in any given proportions what the qualities ol 
the mixture will be — that brass should be both harder 
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and more ductile than either of its constituents, copper 
and zinc ; that copper alloyed with the very soft metal tin 
should make hard and sonorous bell-metal ; that a certain 
mixture of lead, bismuth, tin and cadmium, should melt 
irith a temperature (65* cent) far below that of boiling 
iratcr*. 

However useful may be empirical knowledge, it is yet 
of sli^^t importance compared with the well-connected 
and perfectly explained body of knowledge which con- 
stitutes an advanced and deductive science. It is in 
fact in proportion as a science becomes deductive, and 
enables us to grasp more and more apparently uncon- 
nected facts under the same law, that it becomes perfect 
He who knows exactly why a thing happens, wiU also 
Hpow exactly in what cases it will happen, and what dif- 
ference in the circumstances will prevent the event fix>m 
happening. Take for instance the simple effect of hot 
water in cracking glass. This is usually learnt empiri- 
cally. Most people have a confused idea that hot water 
has a natural and inevitable tendency to break glass, and 
that thin glass, being more fragile than ot^^ glass, will be 
more easily broken by hot water. Physical science, how- 
ever, gives a very clear reason for the effect, by showing 
that it is only one case of the general tendency of heat to 
expand substances. The crack is caused by the success- 
ful effort of the heated glass to expand in spite of the 
colder glass with which it is connected But then we 
shall see at once that the same will not be true of thin 
glass vessels; the heat will pass so quickly through that 
the glass will be nearly equally heated ; and accordingly 
chemists habitually use thin uniform glass vessels to hold 
m: boil hot liqtiids without fear of the fractures which would 
K sure to take place in thick glass vessels or bottles. 

The history of science would show conclusively thil 

* Rosooe's Lessons in Elimmtary Chemistry ^ p. 175. 
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dednctkm was the due to all the greatest discovery 
Newton, after Galileo the chief founder of experimen- 
tal philosophy, possessed beyond all question the great* 
est power of deductive thought which has ever been 
tnjoyed by man. It is striking indeed to compare hii 
vesiilts in optics with those in chemistry or alchemy. It 
it not generally known that Newton was really an alche- 
mist, and spent days and nights in constant experiments 
in his laboratory, trying to discover the secret by which 
metals could be transmuted into gold. But in Uiese re- 
searches all was purely empirical, and he had no clue to 
guide him to successful experiments. A few hs^py 
guesses given in his celebrated Queries are all the result 
of this labour. But in the science of Optics it was quite 
otherwise ; here he grasped general laws, and every ex« 
periment only led him to devise and anticipate the results 
of several others, each more beautiful than the last Thus 
he was enabled to establish beyond all doubt the founda- 
tions ai the science of the Spectrum, now bearing such 
wonderfol results. Some persons may suppose that 
Newton, living shortly after Bacon, adopted the Baconian 
method, but I believe that there is no reference to Bacon 
in Newton's works; and it is certain that he did not 
employ the method of Bacon. The Priiuipia^ though 
containing constant appeals to experiment and observa- 
tion, is nevertheless the result of a constant and sustained 
effort of deductive mathematical reasoning. 

What Mr Mill has caUed the DednoUre Method, but 
which I think might be more appropriately called the 
OonMned or Ctomtflete Kethod, consists in the alternate 
«sc of induction and deduction. It may be said to haw 
three steps, as follows : — 

I. Direct Induction. 

a. Deduction, or, as Mr Mill calls it, Ratiodnatfoft 

ji Verification. 
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The first process consists in such a rough and simple 
appeal to experience as may give us a glimpse of the laws 
which operate, without being sufficient to establish their 
truth. Assuming them as provisionally true, we then 
proceed to argue to their effects in other cases, and a 
further appeal to experience either verifies or negatives 
the truth of the laws assumed. There are, in short, two 
appeals to experience connected by the intermediate use 
of reasoning. Newton, for instance, having passed a ray 
of sun-light through a glass prism found that it was spread 
out into a series of colours resembling those of the rainbow. 
He adopted the theory that white light was actually com- 
posed (MT a mixture of different coloured lights, which 
became separated in passing through tbe prism. He saw 
that if this were true, and he were to pass an isolated ray 
of the spectrum, for instance, the yellow ray, through a 
second prism, it ought not to be again broken up into 
different colours, but should remain yellow whatever was 
afterwards done with it On trial he found this to be the 
case, and afterwards devised a succession of similar con- 
firmatbry Gcperiments which v^fied his theory beyond all 
possible doubt 

It was no mere acddmt that led Pascal to have a 
barometer carried up to the top of the mountain Puy de 
D^me in France. Galileo, indeed, became acquainted by 
accident with the fact that water will not rise in an ordi- 
nary pimip more than 33 feet, and was thus led to assert 
that the limited weight of the atmosphere caused it to 
rise. Torricelli, reasoning from this theory, saw that 
mercury, which is foiuteen times as heavy as water, 
should not rise more than one-fourteenth part of the dis- 
Ance, or about 29 or 30 inches. The experiment being 
Lried verified the theory. It was the genius of Pascal, 
however, which saw that the experiment required to be 
faried in another way by carrying the mercurial barome^ 

17—3 
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ter to tAe top of a mountain. If the weight of the atmo' 
sphere were really the cause of the suspension of the mer- 
cury, it ought to stand lowet on the mountain than bdoWj 
because only the higher parts of the atmosphere pressed 
upon the mountain. The success of the experiment com* 
pletely verified the original hypothesis. The progress ol 
the experimental sciences mainly depends upon the mode 
in which one experiment thus leads to other% aad dis- 
closes new facts, which would in all probability have nevei 
come under our notice had we confined ourselves to the 
purely Baconian method of collecting the facts first and 
performing induction afterwards. 

The greatest result of the deductive method is no less 
than the Vbmof of gravltatloii, which makes a perfect 
instance of its procedure. In this case the preliminary 
induction consisted, we may suppose, in the celebrated 
fall of the apple, which occurred while Newton was sitting 
in an orchard during his retirement fix>m London, on 
account of the Great Plague. The fall of the apple, we 
are told, led Newton to reflect that there must be a power 
tending to draw bodies towards the earth, and he asked 
himself the question why the moon did not on that account * 
fall upon the earth. The Lancashire astronomer Horrocks 
tugg^ted to his mind another fact, namely, .that when a 
stone is whirled round attached to a string, it exerts a 
force upon the string, often called centrifugal force. Hor- 
rocks remarked that the planets in revolving round the 
sun must tend in a similar way to fly ofl from the centre. 
Newton was acquainted with Horrocks' views, and was 
thus possibly led to suppose that the earth's attractive 
force might exactly neutralise the moon's centrifugal 
tendency, so as to maintain that satellite in constant 
rotation. 

But it happened that the world was in possession ol 
otrtain empirical laws concerning the amotions of the pla^ 
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Aets, without which Newton conld scarcely have proceeded 
further. Kepler had passed a lifetime in obseriring th« 
heavenly bodies, and forming hypotheses to explain th^ 
motions. In general his ideas were wild and unfounded, 
tMit the labours of a lifetime were rewarded in the esta- 
blishment of the three laws which bear his name, and 
describe the nature of the orbits traversed by the planetSi 
and the relation between the size of such orbit and the 
time required by the planet to traverse it Newton wai 
able to show by geometrical reasoning that if one body 
revolved round another attracted towards it by a force 
decreasing as the square of the distance increases, it would 
necessarily describe an orbit of which Kepler's laws would 
be true, and which would therefore exactly resemlde the 
orbits of the planets. Here was a partial verification of 
his theory by appeal to the results of experience. But 
several other philosophers had gone so far in the investi- 
gation of the subject It is Newton's chief claim to ho- 
nour, that he carried on his deductions and verifications 
until he attained complete demonstration. To do this it 
was necessary first of all to show that the moon actually 
does fall towards the earth just as rapidly as a stone would 
if it were in the same circiunstances. Using the best 
information then attainable as to the distance of the 
moon, Newton calculated that the moon falls through the 
space of 13 feet in one minute, but that-a stone, if elevated 
s6 high, would fall through 15 feet Most men would 
have considered this approach to coincidence as a proof 
of his theory, but Newton's love of certain truth rendered 
him different even from most philosophers, and the dis- 
crepancy caused him to lay '^ aside at that time any fur- 
ther thoughts of this matter." 

It was not till many years afterwards (probably 15 
m 16) that Newton, hearing of some more exact data 
fimn wlu«h he could calculate the distance of the moon, 
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was able to explain the discrepancy. His theory of gr»> 
vitation was then verified so far as the moon was con* 
cemed ; but this was to him only the beginning 'yi a long 
course of deductive calculations, each ending in a verifica- 
tion. If the earth and moon attract each other, and also 
the sun and the earth, similarly there is no reason idiy 
the sun and moon should not attract each other. Newton 
followed out the consequences of this inference, and showed 
that the moon would not move as if attracted by the 
earth only, but sometimes (aster and sometimes slower. 
Compariscmt with Flamsteed's observations of the moon 
showed that such was the case. Newton argued again, 
that as the waters of the ocean are not rigidly attached to 
the earth, they might attract the moon, and be attracted 
in return, independently of the rest of the earth. Certain 
daily motions would then be caused thereby exactly 
resembling the tides, and there were the tides to verify 
the fact It was the almost superhuman power with 
which he traced out geometrically the consequences of his 
theory, and submitted them to repeated comparison with 
experience, which constitutes his preeminence over aU 
ptdlosophers. 

What he began has been going on ever since. The 
places of the moon and planets are calculated for each 
day on the assumption of the absolute truth of Newton's 
law of gravitation. Every night their places are observed 
as far as possible at Greenwich or some other observatory; 
comparison of the observed with the predicted place is 
always in some degree erroneous, and if coincident would 
be so only by accident. The theory is never proved com- 
pletely true, and never can be ; but the more accurately the 
results •f the theory are calculated, and the more perfect 
the instruments of the astronomer are rendered, the mon 
dose is the correspondence. Thus the rude observations 
«f Kepler and the few slight facts which worked on New- 
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ton's mind, were the foundation of a theory which pdded 
indefinite means of anticipating new fiacts, and by con- 
stant verification, as far as human accuracy can go, hat 
been placed beyond all reasonable doubt * 

Were space available it might be shown that all othei 
peat theories have followed nearly the same course. 
The undulatory theory of sound was in fact almost verified 
. by Newton himself, though when he calculated firom it 
the velocity of sound there was again a discrepancy, which 
only subsequent investigation could explain. This theory 
no doubt suggested the corresponding theory of light, 
which when followed out by Young, Fresnel, and others, 
always gave results which were ultimately in harmony 
with observation. It even enabled mathematicians to 
anticipate results which the most ardent imagination 
could hardly have guessed, and which mere haphasard 
experiment might never have revealed. Dalton's laws of 
equivalent proportions in chemistry, if not his atomic 
theory, were founded on experiments made with the 
simplest and rudest apparatus, but results deduced from 
them are daily verified in the nicest processes of modem 
cheqiical analysis. The still more modem theory of the 
Conservation of Energy, which had been vaguely antici- 
pated by Bacon, Rumford, Montgolfier, Seguin, Mayer 
and possibly others, was by Mr Joule brought to the test 
of experimental verification in some of the most beautiful 
and decisive experiments which are on record. It will be 
long before scientific men shall have traced out all the 
consequences of this grand principle, but its correspond- 
ence with fact already places it far beyond doubt 

It will now be apparent, I think, that though obsenrsc 
don and induction must ever be the ground of all certain 
knowledge of nature^ their imaided employment could 
never have led to the results of modem science. He whs 
merely collects and digests £Eu:ts will seldom acquire • 
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comprehension of their ]aw& He who frames a theory 
and is content with his own deductions from it, like Des- 
cartes, will only surprise the world with his misused 
fenius ; but the best student of science is he who with a 
copious store of theories and fancies has the highest 
power of foreseeing their consequences, the greatest dili- 
gence in comparing them with undoubted facts, and the 
greatest candour in confessing the ninety-nine mistakes 
be has made in reaching the one true law of nature. 

LESSON XXXI. 

EXPLANATION, TENDENCY, HYPOTHESIS, 
THEORY, AND FACT. 

In the preceding Lessons I have used several expressions 
of which the meaning has not been defined. It wiU now 
be convenient to exemplify the use of these terms, and to 
arrive as far as possible at a clear understanding of their 
proper meanings. 

Explanation is literally the making plain pr clear, so 
that there shall be nothing uneven or obscure to inter- 
rupt our view. Sdentlflo ex pl ana t ion consists in harmo- 
nizing fact with fact, or fact with law, or law with law, 
so that we may see them both to be cases of one uniform 
law of causation. If we hear of a great earthquake in 
some part of the world and subsequently hear that a 
neighbouring volcano has broken out, we say that the 
earthquake is thus partially explained. The eruption 
shows that there were great forces operating beneath the 
earth's surface, and the earthquake is obviously an effect 
of such causes. The scratches which may be plainly seen 
upon the surface of rocks in certain parts of Wales and 
Cumberland, are explained by the former existence of gla- 
ders in those mountains; the scratches exactly harmoniat 
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with the effects of glaciers now existing in Switzeriand, 
Greenland, and elsewhere. These may be considered as* 
plasationi of ftet by fact. 

A fact may also be explained by a general law oC 
nature, that is the cause and mode of its production may 
be pointed out and shown to be the same as operates in 
many apparently different cases. Thus the cracking of 
glass by heat was explained (p. 257) as one result of the 
universal law that heat increases the dimensions of solid 
bodies. The trade-winds are explained as one case of 
the general tendency of warm air to rise and be displaced 
by cold and dense air. The very same simple laws of heat 
and mechanics which cause a draught to flow up a chicrmey 
when there is a fire below, cause winds to blow from each 
hemisphere towards the equator. At the same time the 
easterly direction from which the winds come is explained 
by the simplest laws of motion; for as the earth rotates 
from west to east, and moves much more rapidly at the 
equator than nearer the poles, the air tends to preserve 
its slower rate of motion, and the earth near the equator 
moving under it occasions an apparent motion of the wind 
from east to west 

There are, according to Mr Mill, three distinct ways 
in which one law may be explained by other. laws, or 
brought into harmony with them. 

The first is the case where there are really two 
or more separate causes in action, the results of which 
are combined or added together, homogeneously. As 
was before explained, homogeneous Intermixture of eflloots 
(p. 252) means that the joint effect is simply the simi of the 
separate effects, and is of the same kind with them. Out 
last example of the trade-winds really comes under this 
case, for we find that there is one law or tendency which 
causes winds to blow from the arctic regions towards th« 
tqnator, and a second tendency which causes then to blow 
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ftom etst to west These tendencies are combined to* 
gether, and cause the txade-winds to blow from the North- 
Eait in the northern hemisphere, and from the South-East 
in the southern hemisphere. The law according to which 
the temperature of the air is governed in any part of the 
earth is a very complicated one, depending partly on the 
law by which the sun's heating power is governed, partly 
on the power of the earth to radiate the heat away into 
qiace, but even more perhaps on the effect of currents of 
air or water in bringing warmth or carrying it awa^ 
The path of a cannon-ball or other projectile is deter- 
mined by the joint action of several laws; firstly, the 
simple law of motion, by which any moving body tends 
to move onward at an uniform rate in a straight line ; 
secondly, the law of gravity, which continually deflects 
the body towards the earth's surface ; thirdly, the resist- 
ance of the air, which tends to diminish its velocity. 

The reader will perhaps have noticed the frequent use 
of the word tendency, and I have repeatedly spoken of a 
cause as tending to produce its effect If the joint and 
homogeneous action of causes has been clearly explained, 
it will now be clear that a tendency means a cause which 
will produce an effect unless there be opposite causes, 
which, in combination with it, counteract and disguise 
that effect Thus when we throw a stone into the air the 
attractive power of the earth tends to make it fall, out the 
upward motion we have impressed upon it disguises the 
rssult for a certain time. The interminable revolving 
motion of the moon round the earth is the result of two 
balanced tendencies, that towards the earth, and that to 
proceed onward in a straight line. The laws of motion 
and gravity are such that this balance must always be 
preserved ; if the moon by any cause were brought nearef 
to the earth its tendency to fly off would be increased, 
and would exceed the effect of gravity until it had regained 
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Its proper distance. A tentUncy thin is a cauu wIMk 
may er may not be counteracted. 

In the second case of explanation an effect is shown 
to be due, not to the supposed cause directly, but to an 
iBtermediato efltet of that cause. Instead of ^ being thi 
carjse of C, it is found that A is the cause of By and ^Ibi 
cause of C, so that B constitutes an Intvnnedlats link 
This explanation may seem to increase the complexity of 
the matter, but it really simplifieS'it; for the connection of 
A with B may be a case of a familiar and simple law, and 
so may that of B with C; whereas the law that\^ pro- 
duces C may be purely empirical and apparently out oi 
harmony with everything else. Thus in lightning it 
seems as if electricity had the power of creating a loud 
explosion; but in reality electricity only produces heat, 
and it is the heat which occasions sound by suddenly 
expanding the air. Thus thunder comes into harmony 
with the soimd of artillery, which is also occasioned by 
the sudden expansion of the heated gases emitted by the 
powder. When chlorine was discovered it was soon found 
to have a strong power of bleaching, and at the present 
day almost all bleaching is done by chlorine instead of 
the sun, as formerly. Inquiry showed however that it was 
not really the chlorine which destroyed colour, but that 
oxygen is th6 intermediate and active ag^nt Chlorine 
decomposes water, and taking the hydrogen leaves the 
oxygen in a state of great activity and ready to destroy 
the organic colouring matter. Thus a number of fiicts 
are hannonized; we learn why dry chlorine does not 
bleach, and why there are severad other substances which 
resemble chlorine in its bleaching power, for instance, 
oione, peroxide of hydrogen, sulphurous acid, and |i pecti* 
iias oxide of vanadium, lately discovered by Dr Roscoc 
It would be impossible to understand the effect at all un- 
less we knew that it is probably due to active oxygen ot 
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ozone in all the cases, even in the old method of bleach- 
ing by exposure to the sun*. 

The third and much more important case of ex* 
planadon is where one law is shown to be a ease of a 
Bort ganaral law. As was explained in Lesson xxiv. we 
naturally discover the less general first, and gradually 
penetrate to the more simple but profound secrets of 
naturt. It has often been found that scientific men were 
in possession of several well-known laws without perceiv- 
ing the bond which connected them together. Men, for 
instance, had long known that all heavy bodies tended to 
fall towards the earth, and before the time of Newton it 
was known to Hooke, Huyghens, and others, that some 
force probably connected the earth with the sun and moon. 
It was Newton, however, who clearly brought, these and 
many other facts under one general law, so that each fact 
or less general law throws light upon every other. 

The science of Electricity now harmonizes a vast 
series of partial laws and facts between which it was 
a truly difficult task to discover any resemblance. The 
chief properties of the magnet had been fairly known 
since the time of Gilbert, the physician of Queen Elia- 
beth ; common frictional electricity was carefully stu- 
died by Otto von Guericke, Epinus, Coulomb, and others ; 
Galvanism was elaborately investigated almost as soon 
as Galvani and Volta discovered the fact that the che- 
mical action of one substance on another may prodnca 
electricity. In the early part of this century Uiere were 
three distinct sciences. Magnetism, Electricity and Gal- 
vanism; now there is but one science. Oerst«:d o( 
Copenhagen gave in 1819 the first link between them, by 
pointing out that an electric ciirrent may caaie mOTe> 
HKnts in a compass-needle. Ampto end Faraday wofised 

* ^mjCDktmmiy of CMtmistryt V41L l» pw 6oi. 
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out the complicated relations of the three sciences, com- 
prehending them finally in a wider science, which may be 
called Electro-magnetism, or we may perhaps conveniently 
generalize the name Electricity so as to comprehend aU 
the phenomena connected with it 

A number of minor laws and detached facts are com- 
prehended and explained in the theory now generally 
accepted, that heat, electricity, light, and in fact all the 
phenomena of nature, are but manifestations in different 
forms of one same Idnd of eneigy* The total amount of 
snergy existing in the universe is held to be fixed and un- 
alterable, like the quantity of matter ; sometimes it is 
disguised by affecting only the insensible molecules; at 
other times it is seen to produce palpable mechanical 
effects, as in the fall of a stone, or the expansion of 
steam. Now it had been previously known, ever since the 
time of the Greeks, that a smiple lever, although greatly^ 
altering the character of force by making its action slower 
or faster, does not alter its amount, because the more ^ 
intense the force the slower and more limited \% its action. 
In modem times a siniilar truth was proved of every kind 
of machine ; and it was recognised that, apart from friction, 
no kind of mechanism either creates or destroys energy. 
It had been independently recognised that electricity 
produced in the galvanic battery was exactly proportional 
to the amount of chemical action, and that almost any 
one of the forces named could be converted into any one 
of the others. All such facts are now comprehended 
under one general theory, the details of which are being 
gradually rendered more certain an^ accurate, but the 
main principle of which is that a certain amount of me* 
chanical energy is equal to a certain amount of heat, a 
certain amount of electricity, of chemical action, or even 
of muscular exertion. 

The word liypotHesis is much used ia connection witl 
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the subject we are discussing, snd its meaning must be 
considered. It is derived from the Greek words vw% 
umder^ and Bitnsf placing^ and is. therefore exactly synon]^ 
mous with the Latin word supposition a placing under, 
whence our common word supposiium. It appears to 
mean in science the imagining of some thing, force oi 
cause, which underlies the phenomena we are examining 
and is the agent in their production without being capabk 
of direct observation. In making a hypothesis we assert 
the existence of a cause on. the ground of the effects 
observed, and the probability of its existence depends 
upon the number of diverse ^cts or partial laws that we 
are thus enaUed to explain or reduce to harmony. To be 
of any value at all a hypothesis mustliarmonize at least 
two different fiicts. If we account for the effects of opium 
by saying with MoHto that it possesses a dormitive 
powsTf or say that the magnet attracts because it has a 
magtuHc pawer, every one can see that we gain nothing. 
We know neither more nor less about the dormitive mr 
magnetic power than we do about opium or the magnet. 
But if we suppose the magnet to attract because it is 
occupied by circulating currents of electricity the hypo- 
thesis may seem a very improbable one, but is valid, , 
because we thus draw a certain analogy between a magnet 
and a coil of wire conveying electricity. Such a coil of 
wire attracts other coils exactly in the way that one mag- 
net attracts another ; so that this hypothesis enables us 
to harmonize several different facts. The existence of 
intense heat in the interior of the earth is hypotheftical in 
so far as regards the impossibility of actually seeing and 
measuring the heat directly, but it harmonizes so many 
(kcts derived from different sources that we can hardly 
doubt its existence. Thus the occurrence of hot springs 
and volcanoes are some facts in its favour, though the^ 
might be explained on other grounds ; the empirical laiw 
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that the heat increases as we sink mines in any part ol 
the earth's surface is stronger evidence. The intensely 
heated condition of the sun and other stars is strongly 
confirmatory as showing that other bodies do exist in the 
supposed condition of the earth's interior. The cool 
state of the earth's surface is perfectly consistent with its 
comparatively small size and the known facts and laws 
concerning the conduction and radiation of heat And 
the more we learn concerning the way in which the sun's 
heat is supplied by the fall of meteoric matter, the more 
it is probable that the earth may have been intensely 
heated like the sun at some former time, although for an 
immense period it has been growing slowly colder. A 
supposition coinciding with so many facts, laws, and other 
probable hypotheses, almost ceases to be hypothetical, 
and its high probability causes it to be regarded as a 
known fact. 

Provided it is consistent with the laws of thought there 
is nothing that we may not have to accept as a probable 
hypothesis, however difficult it may be to conceive and 
understand. The force of gravity is hypothetical in so 
hi that we know it only by its. effects upon the motions 
of bodies. Its decrease at a distance harmonizes exactly 
indeed with the way in which light, sound,' electric or 
magnetic attractions, and in fact adl influences w^ch. 
emanate from a point and spread through space, decrease ; 
hence it is probable that the law of the inverse square is 
absolutely true. But in other respects gravity is strongly 
opposed to all our ideas. If sound could travel to the 
sun as rapidly as in the earth's atmosphere it would re- 
quire nearly fourteen years to reach its destination ; were 
rbe sun and earth united by a solid continuo\<s bar of iron, 
I strong pull at one end would not be felt at the othei 
antil nearly three years had passed. Light indeed comes 
from the sun in rather more than eight minutes ; but whal 
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are we to think of the force of gravity, which appears to 
leach the sun in an instant — so short that no caltubtdonr 
have ytt been able to detect any interval at all? In fact 
there leems some reason to suppose that gravity is feh 
Instantaneously throughout the immeasurable r^ons ol 
^Mu:e. 

The undulatory hypothesis of light presents features 
equally extraordinary and inconceivable. That light does 
consist of minute but excessively rapid vibrations of 
something occupying space, is almost certain, because of 
the great harmony which this hypothesis introduces into 
the exceedingly various and complicated phenomena of 
light, and the explanation which it affords of the analogy 
of light to sound. It is difficult indeed to imagine that 
anything can oscillate so rapidly as to strike the retina 
of the eye 831,479,000,000^000 in one second, as must be 
the case with violet light according to this hypothesis. 
But this is nothing to the difficulty of imagining space to 
be filled with solid ether of extreme rigidity and elasticity, 
but which nevertheless offers no appreciable resistance to 
the passage through it of ordinary matter, and does not 
itself possess any gravity*. It ha^ been asserted indeed 
that the retardation in the return of comets b due to 
friction against this ether, and Mr Balfour Stewart be- 
lieves he has produced heat by friction of a metallic disc 
against the ether in a vacuum. Should these assertions 
prove to be true we have new facts in harmony with the 
theory of light, which would thereby become less hypo- . 
thetical than before. 

There is no difficulty now in perceiving*the part which 
hypothesis i^ys in the dsdnetlve metfeod of scientific 
investigation considered in the last lesson. The pre- 
liminary induction is replaced more or less completely by 

* Set Sir John Herschers Familiar Leitmra^ p. 2X5» Ac 
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imagining the existence of agents which we think adequate 
to produce the known effects in question. If it is oui 
object to explain the causes of ebbing and flowing wells, 
which occur in many parts of the world, we cannot 
possibly proceed by first exploring the interior of the 
;arth, until we can discover the source of a spring, and 
observe its circumstances. We are obliged to jmaginc 
cavities and channels of various forms, until we conceive 
such an apparatus as will, in accordance with known laws 
of hydrostatics, occasion the irregular flowing of water in 
the way observed. If we can show that cavities of a 
particular form will produce that effect, and can think of 
no other mode in which it could be produced, the hypo- 
thesis beconies established as almost a certain fact 

It is the same with any great hypothesis like that of the 
theory of light We have no means of directly observing 
and measuring the qualities of the ether which is the 
medium of light All we know about this ether at present 
is derived from the observed phenomena of light Hence 
we are driven to invent something and endow it with 
qualities from which we may calculate, according to some 
of the principles of mechanics, the effect to be expected ; 
and finding that these effects may be made to harmonize 
with those actually observed, we depend upon this coinci- 
dence to prove the existence of the ether. The truth ol 
a hypoti&esis thus altogether depends upon subsequent 
verification and accordance with observed facts. To 
invent hypotheses which cannot thus be verified, or to 
invent ti&em and then neglect the verification, leads to no 
result at all, or to fallacy. But when the verification is 
careful and complete no reproach can be brought against 
te employment of hypothesis. , It becomes, perhaps, as 
certain as any other mode of investigation, and is at any 
rate indispensable. There was, in fact, little truth oc 
in Newton's celebrated protest against the use of 

i8 
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hypothesis — ^ Hypotheses non fingo." The &ct is that at 
kb theory of gratriution rested upon the greatest and 
most successful of hypotheses, so his views of the material 
nature of light and the causes of its peculiar phenomena 
inirolved a false hypothesis, which has long since been 
completely disproved. 

The word tlMory has constantly been used in the 
last few lessons, and deserves some examination. It 
comes from the Greek Btmplof meaning contemplation, 
reflection or speculation; but this gives us little clue to its 
modem use. In reality the word is highly ambiguous, 
being smnetimes used as equivalent to hypothesis, at 
other times as equivalent to general law or truth. When 
people form theories concerning comets, the sun, the 
cause of earthquakes, &c., they imagine a great many 
things which may or may not exist; such theories are 
really complicated hypotheses, and should be so called. 
In this sense there are two theories of dectricity, one of 
which supposes the existence of a single fluid which 
accumulates in some places and has then a tendency to 
discharge itself towards places where there is a deficiency, 
iust as water always tends to find its level; the other 
supposes the existence of two fluids which are conunonly 
united, but when separated tend to rush back into union 
i^^n. These so-called theories are really hypotheses, be- 
cause we have no independent evidence ot the existence 
of any fluid, and it is now almost certain that there is no 
such thing. The atomic theory, again, is really a hypo- 
thesis suggested by Dalton to explain the remarkable 
laws which he detected in the proportions of chemical 
elements which combine together. It is a valid hypothesis 
in so far as it does really explain ti&e fixedness of Htu 
quantities which combine; but it is purely hypothetical 
M regards the shapes, properties or absolute magnitudei 
of the atoms, because we have no facts which it can bar* 
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monise in these respects, and no apparent meant o( 

gaining them. 

In another and more proper sense theory is opposed 
to practice, just as the general is opposed to the partictdan 
The theory of gravitation means all the more general laws 
of motion and attraction on which Newton founded his 
system of the Universe. We may know what those laws 
are without being able to determine the place of a planet 
or make any practical use of them ; the particular results 
must be calculated out by^skilful astronomers before 
navigators, travellers or others can make practical use of 
them in the determination of Xhe latitude or longitude. 
When we speak of the mathematical theory of sound, the 
cunar theory, the theory of the tides, the word is employed 
without any special reference to hypothesis, and is merely 
equivalent to general knowledge or science, implying the 
possession of a complete series of general and accurate 
laws, but in no way distinguishing them from accurate 
knowledge in general When a word is really used in an 
equivocal manner like theory, it is not denrable to atte^^yt 
to give it an accurate definition which would be imagi- 
nary and artificial 

The word fiiet is used very often in this as in most 
books, and demands a few remarks. It is derived fh>m 
factum, the past participle oi facere, to do, and would 
thus mean something which is done, an act, or deed ; but 
the meaning is evidently greatly extended by analogy. 
We usually oppose to each other Out and tlieory, but just 
M theory seems to have two ambiguous meanings, so 
I believe that fact is ambiguous. Sometimes it means 
what is certain and known by the evidence of the senses, 
as opposed to what is known only probably by hypothesis 
and inference; at other times it is contrasted to a general 
law, and is equivalent to a particular instance or case. A 
law of great generality may often be as certain and truc^ 

18— a 
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espedaUy in mmthematics, as the particular facts coming 
under it, so that the contrast must in this case be that 
between the general and particular. We often use the 
word too in common life, as merely equivalent to truth j 
thus we might say, ** It is a fact that the primary laws of 
thought are the foundation of reasoning/ In short, as 
theory means ambiguously what is hypothetical, general, 
abstract cfr uncertain, so fact is equally ambi^ous, and 
means confusedly what is intuitively Imown, particular, 
concrete or certain. « 

Mill's System of Logic, Book IIL Chapters la, 13 and 
14, CfExplanaiioti, andHy^oikuU. 



LESSON XXXII, 

CLASSIFICATION, AND ABSTRACTION. 

In an earlier Lesson, upon the subject of the Predicables, 
we considered the doctrine of classification as it was 
treated by logicians many centuries aga The progress 
of science, however, during the last two centuries has 
caused great attention to be given -to the true principles 
on which we can arrange a great multitude of diverse 
objects in order, and we have to consider what are the 
characteristics of a natural and perfect system of classifi- 
cation. 

It maybe said, indeed, that the subjeot we are treating 
is coextensive witii the science of logic. All thought, all 
leasoning, so far as it deals with general names or genera] 
notions, may be said to consist in classification. Everv 
common or general name is the name of a class, and every 
name of a class is a common name. ''Metal" is the name 
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of one class of substances so often nsed in our sjilogistic 
ticamples ; *' Element" of another class, of which the formei 
class is part. Reasoning has been plausibly represented 
to consist in affirming of the parts of a class whatever 
may be afi&rmed of the whole. Every law of nature which 
we arrive at enables us to classify together a number oi 
(acts, and it would hardly be too much to define logic at 
the tlMoiy of elsmllicatton. 

Here we deal, however, with that more conscious and 
distinct arrangement of objects or notions, which is espe- 
cially employed in the natural sciences, such as Botany, 
Zoology, Mineralogy and Palaeontology. 

The derivation of the word class is somewhat curioot. 
In ancient Rome it was the practice to summon the 
whole people together at certain periods, and this cere- 
mony was known as a cldsis^ from the Greek ffXiknr, or 
Miv^ty derived from cnXcw, to call together. Servius 
Tullius is said to have divided the people into six orders, 
according to the amount of tribute they could pay, and 
these orders were not unnaturally called the classes of the 
people. Hence the name came by degrees to-be applied 
to any organized body of people, such as an army ; thence 
it was transferred to*& fleet of vessels as marshalled in a 
fixed order, and was finally extended by analogy to any 
collection of objects carefully arranged. When, however, 
we now speak of the lower or«higher classes of the people 
it is curious that we are restoring the word very nearly*to 
its original'meaning. 

ClasBlflcatlon may perhaps be best defined 2a the ar^ 
rtmgenunt of things^ or our notions of them^ according t$ 
their resemblances or identities. Every class should so 
be constituted as to contain objects exactly resembling 
each other in certain definite qualities, which are stated 
in the definition of the class. The more numerous and 
estensive the resemblances which are thus indicated by 
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any system of cUsses, tiie mofe perfect and useful most 
that system be considered. 

Mr MiU thus describes his view of the meaning— 
''Classification is a contrivance for the best possible 
ordering of the ideas of objects in our minds ; for causing 
the ideas to accompany or succeed one another in such a 
way as shall give us the greatest command over our know- 
led^ already acquired, and lead most directly to the 
^quisition of more. The general problem of dassifica- 
tion, in reference to these purposei may be stated as 
foUows : To provide that things shall be thought of in 
such groups, and those groups in such an order, as will 
best conduce to the remembrance, and to the ascertain- 
ment of their laws.* 

A collection of objects may generally be classified in an 
indefinite number of ways. Any quality which is possess- 
ed by some and not by others may be taken as the first 
dUtaraioe, and the groups thus distinguished may be sub- 
divided in succession by any other qualities taken at wilL 
Thus a library of books might be arranged, (i) according 
to their size, (2) according to the language in which they 
are written, (3) according to the alphabetic order of their 
authors' names, (4) according to their subjects ; and in 
various other ways. In large libraries and in catalogues 
such modes of arrangement are adopted and variously 
combined. Each different arrangement presents some 
peculiar convenience, and that mode must be selected 
which best meets the especial purpose of the library 
or catalogue. The population of a kingdom, again, may 
be olassified in an almost endless ntmiber of ways with 
regard to different purposes or sciences. The popu- 
lation of the United Kingdom may be divided accordii.g 
to their place of birth, as English, Welsh, Scotch, Irish, 
colonial-bom, and ahens. The ethnographer wocSt^ 
dWide them into Anglo-Saxons, Cymri, Gaels. Picta. 
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Scandinavians, &c The statist arranges them accoidp 
ing to age ; to condition, as married, unmarried, widowed, 
&c. ; to state of body, as able, incapacitated, blind, im- 
becile. The political economist regards the innunerable 
trades which are carried on, and classifies them in a 
complex manner. The lawyer again treats every one as a 
minor, an adult, a feme sole, a feme couverte, a guardian, 
i^ard, trustee, felon, and so on. 

In the natural world, again, we may make various 
classifications. Plants may be arranged according to the 
country from which they are derived ; the kind of place 
or habitat in which they flourish ; the time they live, M 
annual, biennial, perennial ; their size, as herbs, shrubs, 
trees; their properties, as esculents, drugs, or poisons: 
all these are distinct from the classifications which the 
botanist devises to represent the natural affinities or 
relationships of plants. It is thus evident that in making 
a classification we have no one fixed method which can 
lie ascertained by rule, but that an indefinite nimiber of 
choices or alternatives are usually open to us. Logic 
cannot in such cases do much ; and it is really the work 
of the special sciences to investigate the character of the 
classification required. All that logic can do is to point 
out certain general requirements and principles. 

The first requisite of a good classification is, that it 
shall be appropriate to the puxpoie in hand ; . that is to 
say, the points of resemblance selected to form the leading 
classes shall be those of importance to the practical use 
of the classification. All those things must be arranged 
together which require to be treated alike, and those 
things must be separated which require to be treated 
separately. Thus a lawyer has no need to classify per- 
sons according to the coimties of England they were bom 
in, because the law is the same independently of counties ,* 
bat so ftr M a Scotchman, a Manx man, or an alien, is 
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under different laws from the English bom man, we shall 
require to classify them apart. A gardener is quite rig^ 
in classifying pkmts as annuals, biennials, perennials; as 
heibf, shrubs, trees; as evergreen and deciduous; or 
i^xording to the soil, temperature and other circumstancei 
which affect ti&em, because these are points which must 
foiide him in treating some differently from others. 

Another and, in a scientific point of view, the most 
hnportant requisite of a good classification, is that it shall 
taalflt the greatsst posslhle number of general aaserttonf 
to be made. This is the criterion, as stated by Dr 
Whewell, which distinguishes a natund from an artificial 
system of classification, and we must carefully dwell upk>n 
its meaning. It will be apparent that a good classifi.cation 
is more than a mere orderly arrangement ; it involves a 
process of induction which will bring to light all the more 
general relations which exist between the things classified. 
An arrangement of books will generally be artificial ; the 
octavo volumes wiU not have any common character ex- 
cept being of an octavo size. An alphabetical arrange- 
ment of names again is exceedingly appropriate and con- 
venient to many purposes, but is artificial because it 
allows of few or no general assertions. We cannot make 
any general assertion whatever about persons because 
their names happen to begin with an A or a B, a P or a 
W. Even those who agree in bearing the name Smith or 
Taylor or Robinson might be submitted to the inductive 
method of agreement without the discovery of any 
common circumstance which could be stated in a general 
proposition or law. It is true that if we investigated the 
intecedents of the Evanses and Joneses we should find 
diem nearly all to be Welsh, and the Campbells to be 
Scotch, and those who bear a very peculiar name would 
•-4ten be found to descend from common ancestors. Sc 
Ur even an alphabetic arrangement embodies something 
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that is natural in it, and enables general assertions to bt 
made. Hardly any arrangement can be made, in £ict| 
which will not indicate some vestiges of important rdar 
tions and resemblances ; but what we want is a systenr 
which will reveal all the most important general truths. 

For this purpose we must select as the ground ol 
union those characters which carry with them most other 
characters. In Lesson xil. we considered the iKroprlimi 
as a quality which belongs to the whole of a class without 
forming part of the definition of the class. Now we 
ought to frame the definition of a class that it may con 
tain ^ few characters as possible, but that as many other 
characters, properties, or propriay as possible, shall be 
attributable to the things contained in the class. Every 
one can see, for instance, that animals form one great 
group of beings, which have many characters in conunon, 
and that plants form another group. Animals have sen- 
sation, vduntary motion, consume carbonaceous food, and 
evolve carbonic acid, possess a stomach, and produce 
fat Plants are devoid of sensation and voluntary motion, 
produce carbonaceous tissue, absorb carbonic acid, and 
evolve oxygen, possess no stomach, and produce starch. 
At one time it might have been thought that almost any 
of the characters named was a sufficient mark of the 
group to which a being belonged. Whatever had a 
stomach, was an animal ; whatever had not, was a pl&nt ; 
whatever produced starch or evolved oxygen was called a 
plant ; whatever absorbed oxygen or produced fat was aa 
animal To the present day these statements remain 
generally true, so that we may make assertions in the form 
3f the proposition U, that '^all animals are all being! 
that evolve carbonic acid, and all plants are all beings 
that absorb carbonic acid." But in reality the exceptions 
are many, and increasing research makes it continually 
okore apparent that there is no definite line to be drawn 



d by Google 



7»s / CLASSIFICATION, [Lisa 

be twe en animal and v^etable life. This^ of course^ is 
BOC a failure of logical science, but a fact of great sig« 
Bificance concerning the things themselves. 

Id a classification of plants we meet again with most 
deep and natural distinctions between the great classes 
called Exogens, Endogens^ and Acrogens. The latter 
have DO true sesnial flowers and seeds, are formed almost 
wholly of cellular tissue, and have an epidermis without 
cyficular pores. The former jtwo classes have much in 
ooaunon; they have true flowers, woody tissue and 
caticalar pores, and hence may be united into one wider 
dass, Vasculares. But exogens and endogens are also 
most strongly distinguished. Exogens have a stem or 
tronk consisting of distinct bark, pith, and wood in con- 
centric layers, leaves with reticular veins, seeds with two 
seed-leaves and a naked radicle ; generally speaking, too^ 
the parts of the flower are some multiple of two or five in 
number. Endogens, on the contrary, have no distinct 
barky pith, and wood, no concentric lay^s, leaves with 
parallel veins, seeds with one seed-leaf, and a radicle not 
naked ; they have, too, the parts of the flower generally a 
multiple of three in number. 

These are the very widest classes in what b called 
the Batnral system of botaaloal arrangement; but similar 
principles are observed in all its minor classes. The 
continual eflbrts of botanists are directed to bringing the 
great multitudes of plants together in species, genera, 
orders, classes, and in various intermediate groups, so 
diat the members of each group shall have the greatest 
number of points of mutual resemblance and the fewest 
points of resemblance to members of other groups. Thus 
% best fulfilled the great purpose of classification, which 
reduces multiplicity to unity, and enables us to Infer oC aS 
tte otiMr msmbers of a dass wliat we know of aaj OM 
r, provided we distinguish properly between those 
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qualities which are likely or are known to belong to the 
class, and those which are pecuUar to the individuaL It 
is a necessary condition of correct classification, as re- 
marked by Profl Huxley, that the definition of a group 
shall hold exactly true of all members of the group, and 
not of the members of any other group. To carry out this 
condition in the natural sciences is, however, very difficult, 
because kinds of plants or animals are continually dis- 
covered which stand in an intermediate position between 
classes which would otherwise be well distinguished. 
Thus ferns much embarrass the fundamental division of 
plants, because though they have no true flowers, and in 
this and other respects agree with other acrogens, yet 
they have abundance of woody fibre, which would entitle 
them to rank with vasculaves, the larger group of which 
exogens and endogens are the subdivisions. 

It may be remarked that the progress of chemistry is 
rapidly rendering it a science of classification ; and in fact 
the whole theory of chemical combination now depends 
on a correct grouping of elements and compounds. Dr 
Roscoe in his Lessons in Elementary Chemistry enu- 
merates no less than eleven classes of metals, each class 
having a number of properties in common. Thus the 
metals of the alkalies, namely, Potassium, Sodiimi, Caesium, 
Rubidium, Lithium, form a remarkably natural class. 
They are all soft, easily fusible, volatile at high tempera* 
tures ; they combine with great force with oxygen, decom- 
pose water at all temperatures, forming oxides which are 
very soluble in water, and become powerfully caustic and 
alkaline bodies from which water cannot be expelled b> 
heat Their carbonates are soluble in water,.and etch 
metal forms only one compound with chlorine. 

The metals of the alkaline earths. Calcium, Strontiuni 
and Barium, also form a very natural class, distinguished 
by the fact that their carbonates are insoluble in pure 
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watei, but soluble in water containing carbonic add is 
•olution. The gold class contains the rare or valuable 
metals Gold, Platinum, Palladium, Rhodium, Ruthenium 
Iridium, and Osmiimi, which are not acted on by nitric 
idd, and can only be dissolved by chlorine or the mixture 
of adds called aqua regia. The oxides can be reduced 
3r deoxidised by simply heating theuL 

Natural classifications give us the deepest resemblance^ 
and relations, and may lead us ultimately to a knondedge 
of the way in which the varieties of things are produced. 
They are, therefore, essential to a true science, and may 
almost be said to constitute the framework of the sdence. 
Yet it does not follow that they are appropriate for aU 
purposes. When our purpose is merely to recognise the 
name of a chemical element, a plant or an animal, its 
character as defined in a natural system would give us 
little or no assistance. The chemist does, not detect 
potassium by getting it into the state of metal, and trying 
whether it would decompose water. He merely observes 
which, among all the compounds of potassium, have the 
best marked and most peculiar characters ; thus a com- 
pound of potassium, platinum, and chlorine is most 
distinctive or characteristic of the metal, and is generally 
used as a means of recognising it ; but a fine violet 
colour which potash gives to the flame of a lamp was 
also used as an indication of its presence long before 
the spectroscope was introduced to analyse such colours. 
An artificial classification of the elements is thus ne- 
cessary to the detection of substances, and accordingly 
in any book on chemical analysis will be found arrange 
ments of the elements according to characters of very 
minor importance, but which are selected on account ol 
the ease and certainty with which they can be observed. 

In Botany, again, the natural system of classification is 
£ii from being well suited for determining the name of a 
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plant, because the classes are ofteirtlefined by the form oi 
minute parts of the seed, the arrangement of the seed* 
vessel, and other parts which it is usually difficult or 
sometimes impossible to examine. Accordingly botanists 
ttsually arrange their genera and species in the order ol 
Ihe natural system, but contrive a sort of key or artificial 
arrangement, in which the most simple and apparent 
sharacters, often called diaraoterlstles, are employed iot 
the discrimination of the plants. The best arrangement 
of this kind as regards British plants is to be found in 
Bentham's British Fl^ra, In reality the celebiated 
Lkmaean arrangement of plants was intended by its 
anthor to serve in this way. Linnaeus was too profound 
a philosopher to suppose that the numbers of stamens 
and pistils usually expressed the real relationships of 
plants. Many of his classes were really natural classes, 
but the stamens and pistils were selected as the general 
g^de to the classes and orders, as being very plain and 
evident marks. 

Qosely connected with the process of classification 
(s that of atatraetton. To abstract is to separate the 
qualities common to all individuals of a group from the 
peculiarities of each individual The notion ^ triangle ^ 
is the result of abstraction in so far as we can reason 
concerning triangles, without any regard to the particular 
size or shape of any one triangle. All classification Im- 
l^llCB abstraction, for in framing and defining the class 
I must separate the common qualities from the peculiari- 
ties. When I abstract, too, I form a general conception, 
or one which, generally speaking, embraces many objects. 
I^ indeed, the quality abstracted is a peculiar property of 
tlie class, or one which belongs to the whole and not to 
any other objects, I may not increase the extent of the 
notion, so that Mr Herbert Spencer is, perhaps, right in 
holding that ws can abstract without goieraUiioir* W« 



d by Google 



Ob CLASSIFICATION, 4^, [lis& 

often ate this word •ncnimtloii, and the process may bfl 
defined as inferring of a whole class what we know only of 
a part Whenever we regard the qualities of a thing as 
not confined to that thing only but as extended to othei 
objects; when, in fact, we consider a thing only as a 
member of a dass, we are said to generalise. If, aftei 
studying the p roper ti es of the circle, we proceed to those 
of the ellipse, parabola and hyperbola, it is soon found 
that the dixle is only one case of a whole class of curves 
called the conic sections, corresponding to equations oi 
the second degree; and I generalize when I regard cer- 
tain of the properties of the circle as shared by many 
other curves. 

Dr Whewell added to the superabundance of terms to 
express the same processes when he introduced the ex- 
pression Oollliatlon of CmUl Whenever two things are 
found to have similar properties so as to be placed in the 
same class they may be said to be connecUd together. 
We connect together the places of a planet as it moves 
round the sun, when we conceive them as points upon a 
common ellipse. Whenever we thus join together pre- 
viously disconnected facts, by a suitable general notion or 
hypothesis, we are said to colligate them. Pr Whewell 
adds that the general conceptions employed must be 
(i) dear, and (2) appropriate ; but it may well be ques- 
tioned whether there is anything really different in theM 
processes from the general proceM of natanl dassificatioa 
iriiidi we have considered* 
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REQUISITES OF A PHILOSOPHICAL 
LANGUAGE. 

Among the subsidiary processes requisite to the successful 
prosecutioil of inductive reasoning must be placed the 
construction of a suitable language. It is in fact impos- 
sible to over-estimate the importance of an accurate and 
copious language in any science ; and the study of things 
would be almost useless without names to denote those 
things and record our observations concerning them. 

It is easily apparent, indeed, that language serves 
three distinct and almost independent purposes >— • 

I. As a means of communication. 

3. As a mechanical aid to thought 

3. As an instrument of record and reference. 
In its first origin language was used chiefly if not exdv- 
sivdy for the first purpose. Savage tribes exist in great 
numbers at the present day who seem to accumulate no 
knowledge. We may even say that the lower animals 
often possess some means of communication by sounds 
or natural signs which constitute language in the first 
sense, though they are incapable of reasoning by general 
notions. 

Some philosophers have held that it is impossible to 
carry on reasoning without the use of language. The 
true nominalist went so far as to say that there are no 
such things as general notions, and that general names 
therefore constitute all that is general in science and 
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fMSoning. Though this is no doubt false (see p. 13), H 
must neverthdess be allowed that unless general ideas 
were fixed and represented by words, we could nevei 
attain to sustained thought such as we at present enjoy. 
The use of language in the second purpose is doubtless 
indispensable in a practical point of view, and reasoning 
nay almost be considered identical with the correct use 
of words. When language is used sc^dy to assist reason- 
ing there is no need that the meaning of each word 
should be uxed ; we mi^ use names,as the letters jr, y, m^ 
a, b^ Cf Sec, are used in algebra to denote any quantity 
that happens to occur in a problem. All that is requisite 
is never to confuse the meaning attributed to a word in 
one argument with the different meaning attributed in 
another argument Algebra may, in fact, be said to con- 
sist of a language of a very perfect kind adapted to the 
second purpose only, and capable of leading a person to 
the solution of a problem in a symbolical or mechanical 
manner. 

Language, as it is furnished to us ready made by the 
habitual growth of centuries, is capable of fulfilling aU 
three purposes, though by no means in a perfect mannet. 
As words possess a more or less fixed customary meaning 
we can not only reason by their aid, but communicate our 
thoughts or record them ; and it is in this last respect we 
have now to treat the subject 

The multitude of facts required for the establishment 
of a science could not be retained in the memory with 
sufficient accuracy. Hence an indispensable subsidiary 
of induction is the means of describing and recording oui 
observations. Thus only can knowledge be accumulated, 
so that each observer shall start with the advantage ol 
knowing what has been previously recorded and proved. 
It will be necessary then to consider the mode in which 
language serves for the registration of facts, and to investi- 
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^te the requisite qualities of a philosophical language 
suitable to the needs of science. 

As an Instnunent of leoora language must evidently 
possess two principal requisites : 

1. Precision or definiteness of meaning. 

2. Completeness. 

A name is worse than useless unless^ idien used t« 
recocd a fact, it enables ms to ascertain what was the 
nature of the fact recorded. Accuracy and precision is 
then a more important quality of language than abon* 
dance. The want of an appropriate word wil) seldom 
give rise to actual error and fallacy ; it will merdy oblige 
us to employ a circumlocutory phrase or else leare the 
fact unrecorded. But it is a self-evident convenience that 
whenever a thingi notion, or quality has often to be refer 
red to there should be a name appropriated to the 
purpose, and. there ought only to be one name. Let us 
consider in succession what must be the character of a 
precise and complete language. 

It may not previously have struck the reader, but it is 
certainly true,diat description is impossible without the 
assertion of resemblance between the fact described and 
some other fact We can only describe a thing by giving 
it a name; but how can we learn the meaning of that 
name ? If we describe the name by other names we only 
have more names of which the meanings are required 
We must ultimately learn the meanings, not from names 
but from things which bear those names. If anyone 
were ignorant of the meaning olblui he could not be in- 
formed but \>y reference to something that excited in him 
the sensation of blueness^ and had he been blind from 
birth he could not acquire any notion of what blueness 
was. There are indeed a number of words so familiar 
to us from childhood that we cannot tell when or how we 
learnt their meanings, though it must have been by refer 

19 
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ence to things But when we come to the mort precise 
Hie of names we soon have to make fresh reference to 
physical objects. Then we should describe the several 
kinds of bitie colour as sky-blue, azure-blue, indigo- blue^ 
cobalt-blue; green colour we likewise distinguish as sea- 
green, olive-green, emerald-green, grass-green, &c. Tlii 
shapes of leaves are described in Botany by such name» 
as ovate, lanceolate,, linear, pinnate, peltate, referring the 
mind respectively to an eg%y a lance, a line, a feather, 
and a shield. In recording dimensions it is equally im- 
possible to avoid comparison with the dimensions of 
other things. A yard or a foot has no meaning unless 
there be a definite standard yard or foot which fixes its 
meaning ; and the reader is probably aware that indien the 
physical standard of a length is once completely lost it 
can never be recovered. The word is nothing unless we 
somewhere have the thing to which it corresponds. 

The first requisite of a phUosoplilcal langnase evident- 
ly is that ''every general name must have a certain and 
knowable meaning." It need hardly be mentioned that 
singular or proper names, the names of distinct objects, 
must likewise be known; but as such names are merely 
marks imposed upon the things they do not need the 
same consideration. General names are a more difficult 
subject, because, as we have seen in Lesson v., they have a 
double meaning in denotation or extension, and connota- 
tion or intension. Of these two meanings the connotation 
is the one which must be fixed; the other cannot as 
a general rule be limited and defined. Had the name 
^net been restricted to Jupiter, Saturn, Mars, Venus, 
and Mercury, the planets known before the invention of 
the telescope, we should have had to find a new name for 
those subsequently discovered, and should' even then 
commit the fault of calling by different names those things 
which are closely similar. But if by planet we mean any 
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round body revolying round the sun in an orbit of slight 
elHpticity, it will include all such bodies as may be cUs 
covered from time to time, of which more than 100 are 
idready known. Similarly locomotive engine is not merely 
the name of a number of engines now actually existing ; 
for if so a new name must be needed every week 
is some new engine is made or an old one destroyed. 
What is fixed in a general name is its connotation, or the 
qualities implied in the things bearing the name We 
Dught therefore as far as possible to define the meaning 
of every general name we use, not by naming the objects 
which it denotes, but the qualities, which it connotes. 
Having however considered the subject of definition in 
previous Lessons (x^. and xiii.), we need only inquire 
here how far it^is desirable to employ words which are 
in current use in preference to newly invented terms. 

The advantage of an old term is that it possesses force 
of meaning for all persons, and so far saves the necessity 
of learning the meaning of a strange technical expression. 
Every one knows what heat is, and the expression science 
ofAeathe2as meaning to every person however unlearned. 
But there is this objection against old terms to be noted, 
that they are almost always subject to ambiguity; accord- 
ingly it will be found that the scientific man really uses 
the word Aeat differently firom other persons. All things 
are more or less hot in science, whereas in conunon hfe 
we could never say that ice was hot or contained heat 
In fact heat means ordinarily the excess of temperature 
above the ordinary mean, and the notion is purely relative 
to that of cold. We also apply the word analogously to 
sensations of taste, as when we say pepper is hot, 01 
even to purely mental phenomena, as in a hot dispute, a 
hot temper, &c. If to avoid these ambiguities we invent 
a new term, Caloric^ we may give it any precision ol 
meaning we like, but we raise one more obstacle to the 

19— a 
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study of science, because there is one more tcchnloJ 
term to be learnt 

This difficulty is especially great in the science of 
'political economy. We there deal with such familiar 
ideas as wealth, money, value, currency, capital, labour, 
exchange, but it is the very familiarity of the ideas which 
occasions the greatest difficulty, because different people 
attach different meanings to the words, and infinite logth 
machy (Greek Xoyoc, word; vm^^ battle), or disputes 
arising on merely verbal questions, is the result. Even if 
a writer carefully defines the meaning in which he uses 
those terms he cannot oblige other persons to bear the 
definitions in mind. The other alternative of inventing 
wholly new terms is out of the question, as it would un- 
doubtedly render a work intolerable to most readers. 
The only advice that can be given is to fntroducc a new 
term where it is likely to be readily accepted and to dis- 
place an old ambiguous term; but otherwise to endeavour 
to remove the ambiguity of the old term by constantly 
keeping in view a precise definition of the intended 
meaning. 

A complete philosophical language will be composed 
of two distinct kinds of terms, which form respectively 
the descriptive tenninology and the nomenclature of the 
science. 

A daserlptlTs terminology, as pointed out by Dr 
Whewell, must include all the terms required to describe 
exactly what has been observed concerning any object or 
phenomenon, in order that we may possess a permanent 
record of the observation. For ev^y quality, shape, 
circumstance, degree or quantity there must be an appro- 
priate name or mode of expression. Thus in recording 
the discovery 9f a new mineral we ought to be able to fix 
in words its exact crystalline form, its colour, its degree 
sf hardness, its specific gravity, smell and taste if any, 
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and many other qualities whidi may possess importance 
Modem botany arose from the efforts of Linnaeus to 
create a system of terms by whidi every parf and 
diaracter of a plant can be accurately described. The 
langua^ of botany, as since improved, presents the most 
complete instance of a scientific terminology. Geology 
suffers much, as I apprehend, from the difficulty of find* 
iog accurate terms ; such names as trap, basalt, gneiss, 
granite, tuff, greenstone, trachyte, porphyry, lava, &&, 
are exceedingly vague and almost impossible to define, 
and at the same time to distinguish. Where a quality 
does not admit of degree or quantity it only requires a 
single name ; otherwise we must find some mode of exact 
measurement and expression. The invention of any in 
strument for measuring a quality which has been befors 
unmeasured \& always an important step in science, and 
the construction of the thermometer by Fahrenheit and the 
pendulum clock by Huyghens were great eras in science. 

On the other hand, each science requires a nomta- 
dators or collection of names for the distinct objects or 
classes of objects treated in it la mineralogy the names 
of separate minerals, such' as haematite, topaz, amphibole^ 
epidote, blende, polybasite, form the nomenclature ; in 
chemistry we have all the names of the elements, togetoei 
with a vatst apparatus of names for organic and othei 
compounds, such ats ethyl, acetyl, cyanogen, napthalin, 
benzol, &c In astronomy the names of the planets, 
satellites, nebulae, constellations or individual stars, form 
a nomenclature of by no means a perfect or convenient 
kiad ; and geology has similarly a nomenclature neces- 
sarily of an incomplete character, in the .«ames of the 
successive formations, silurian, devonian, caurboniferous^ 
permian, triaissic, eocene, miocene, pliocene, post-plio* 
OBae,&c. 

\% « evident tha^ a n om an c la t nie must possess names 
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of Tarioos degrees of generality, indttding indhridttal 
objects if. they need separate recced, i$tfimcB sptcus il 
such there be, with wider classes, up to the summa 
gimru^ or widest notions embraced in the science. In 
astronom> we deal chiefly with the names of individual 
objects, and there is as yet but little soope for classi> 
fication. In such natural sciences as botany or zoology 
there is seldom or never any need of names for indi- 
viduals, as an indefinite multitude of individuals generally 
resemble each other very closely in a great number oi 
properties, so as to constitute what has been called a 
natural kind. Mr. Mill uses this term to denote ''one of 
those classes which are distinguished from all others, not 
by one or a few definite properties, but by an unknown 
multitude of them ; the combination of properties on 
which the class b grounded being a mere index to an 
indefinite number of other distinctive attributes.*' 

According to Mr Mill's language he seems to indude 
in- a nomenclature only the names of supposed species ; 
for he says : — ''A nomenclature maybe defined, the collec- 
tion of names of all kinds with which any branch of 
knowledge is conversant ; or more properly, of all the 
lowest kinds, or infinut sfeciesy those which may be sub- 
divided indeed, but not into Idnds, and which generally 
accord with what in natural history are termed simply 
species." But the fact is that naturalists have now aban* 
doned the notion that the species is any definite form ; 
many species are divided already into subspecies and 
varieties, or even varieties of varieties; and according to 
the principles of Darwin's theory the subdivision might 
go on indefinitely. It is surely most reasonable to regud 
die natural kingdoms of vegetables and animals as a]> 
ranged in an indefinite series of classes and subclasses, 
and ah the names attaching to any such classes bekyig 
to the nomenclatur«i 
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Again, Mr Mill does not include in the nomenclatun 
such general names as denote conceptions artificially 
formed in the course of induction and investigation. Ac- 
cordingly, besides a terminology suited for describing 
wrhb precision the individual facts observed, there is a 
branch of language containing " a name for every com- 
mon property of any importance or interest, which we 
detect by comparing those facts : including (as the con- 
cretes corresponding to those abstract terms) names for 
the classes which we artificially construct in virtue oi 
those properties, or as many of them, at least, as we have 
frequent occasion to predicate any thing of." As exam-* 
pies of this class of names he mentions Circle, Limit, 
Momentum, Civilization, Delegation, Representation 
While the nomenclature contains the names of natural 
classes, this third branch of language would apparently 
contain the names of artificial ideas or classes. 

But I fed great difficulty in giving a clear account ol 
Mr Mill's views on this subject, and, as my object in these 
Lessons does not allow of the discussion of unsettled 
questions, I must conclude by referring the reader who 
desires to continue the subject, to the 4th and 6th chap- 
tecs of the 4th Book of Mr Mill's System ofLogk^ which 
treat of the Requisites of a Philosophical Language, 

See Dr Whewell's ** Aj^orisms concerning the Lan- 
guage of Science,*^ at the end of his Philosophy oj 
ihe Inductive Sciences. 

Thomson's Outline of the Laws of Thought^ con* 
tains most interesting remarks on the general aatagi 
and vte of Language, §§ 17— 3i« 
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QUESTIONS AND EXERCISEb. 



I. WluC are die meanings of a Ifw of Natare, aad a 

Law of Thought? 
a. Explain the distinction between the Fonn ol 

Thought, and the Matter of Thought 

3. In what sense may Logic be called the Science of 

Sciences? 

4. What is the derivation of the name Logic? 

^5. How does a Science differ from an Art, and why is 
Logic more in the form of a Science than an 
Art? 
ii Can we say that Logic is a necewayy aid in correct 
reasoning, when persons who hav« never studied 
logic reason correctly ? 

L1S8ON IL^TAree Parti cf Logic 

U Name the parts of which a syllogism is composed* 
3. How fitf is it correct to say that Logic is concerned 

with language? 
3. What are the three acts of mind considered in 

Logic? Which of them is more especially the 

subject of the Science ? 
4« Can you state exactly what is meant by a general 

noikm, idea, or conception ? 
|. How do the Nominafists, Realists, and Conoep- 

tualists differ in their opinions as to the i»atuvs 

of a general notion ? 
%, What is the supposed fourth nan. of Lcmoc? 
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QUESTIONS AND EXERCISES. 



m 



Lbsson III.— r^mnffi 

tj Define a name or tenn. 

a. What is a categorematic term ? 

3. Explain the distinction between a collective ami a 

general term. 
4 Distinguish the collective and distributive use d 
Ike word ali in the following : — 

(i) Non omnis moriar {i e. I shall not aU die)i 

(2) ^ AU men find their own in all men's good, 

And all men join in noble brotherhood.** 

TtnnysoH. 

(3) Non omnia possumus omnet (ilV. we cannot all 

do all things). 

fi Which of the foUowing are abstract terms ? 

Act, ingratitude, home, hourly, homdiness, intro- 
duction, individuality, truth, true, tmeness, 
jellow, yellowness, childhood, book, blue, in* 
tention, reason, rationality, reasonableness, 
d Define a negative term, and mention the inark by 

which you may recognise it 
7* Distinguish a privative from a negative term, and 

find some instances of privative terms. 
(L Describe the logical charaaers of the followin| 
terms, with the precautions given at p. adw 



MctiopolM 


Conscioiisness 


Sect 


Book 


Lord Chancellor 


Nation 


libnuy 


Vegetable Kingdom Institatioa 


GmtBrttahi 


Brilliance 


light 


Omr 


Weight 


Obwnrmtioa 


Void 


Sensatioo 


Toegae 


Gold 


Cesar 


Air 


Prime Minifter 


Ccsarism 


Mentor 


Wifeeitibility 


AppUcatkm 


Aaaidqr 


Blsiicfacster 


Individaal 


Retribvtta 


RflOoUection 


Volume 


Sokmaity 
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OVUqoity Reiemblaaoi 
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Henry VIIL Neitor 

Fofmal Logic Alfimdcr 

V.'-Amhigui^ of Ttrms. 
il tenns, and suggest some 
Kifectly univocaL 

other names by which eqiuvoca. 
ten called? 

e three kinds of ambiguous tenns, 
tances of each. 

i three causes by which the third and 
Lant class of ambiguous terms have 
ed. 

imbiguity of any of the following 
ring each to its proper cause^and 
Eis far as possible the derivation of 
e meaning from the original meaning. 
Itter Subject Letter 

k Object Star 

er Earth Pole 

>d Law Reuoo 

ScosatioD Bed 

ime Art Bowl 

e Interest End 

ing P^>er DiviaiMi 

1 Bolt ClMS 

Twofold nuaning of Terms, 
ry carefully the meanings in c» 
intension of the terms— * 
aiilway, human being, engine^ movMr 
>er of Parliament 
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An 
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/•^ 
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QUESTIONS AND EXERCISES 999 

& Enumerate the synonyms or other names usedi 
instead of eictension and intension. 

|. According to what law is the quantity of extension 
connected with the quantity of intension ? Show 
that the law holds true of die following series 9i 
terms — 

(1) Iron, metal, element, matter, substance; 

(2) Matter, organized matter, animal, man. 

(3) Ship^ steamship, screw-steamship, iron wcam* 

steamship, British iron screw steamship. 
(4.) Book, printed book, dictionary, Latin dic- 
tionary. 
4 Distinguish between the connotatioB and dea^" 

tation of a tenn. 
5. Sdect from the list of terms under Lesson IIL, 
Question 8 (p. 297), such terms as are non-con- 
notative according to Mr Mill's views. 
61 Arrange the following terms in series as in ques- 
tion 3, placing each term of greater extension 
before a term of less extension. Point out 
which are the terms of greatest and least inten- 
sion in each series. 



tmpetor 


Animal 


Planet 


Teacher 


DisMDter 


M'^w^tt^flj^f^^ 


Baptist 


Individual 


Matter 


Timber 


Jupiter 


Solicitor 


Penoo 


Ruler 


Qoadrnped 


Hone 


Oiganixed snbstuice 


Being 


Heavenly iM>dy 


Lawyer 


Napoleon m. 


Chditiaa 


AlcttDder 


Enifcorilkn 



L18SON Vl.'-'Gr&wik §f Languagi. 

%m Thice out the generalization or specialization which 
hii taken i^ace in any of the following words^- 
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Kind, genus, class, species, order, rank, Avgnitaii 
president, speaker, Utopia, rock, Commous, 
doctor. 
%^ Point out meuphors derived from the notions of 

weight, straightness, rock, wind. 
3 Distinguish as accurately as possible the meanings 
of the following synonyms : — 
Sickness, malady; mud, mire ; confutation, refu- 
tation ; boundary, limit ; mind, intellect ; recol- 
' lection, reminiscence; procrastination, dilato- 
riness ; converse, reverse, obverse, inverse. 
^ Form lists of all the words derived from any of Uie 
following roots : — 
(i) TtntUre^ to stretch, as in intention, attention. 

(2) P&mri^ to place, as in position, supposition. 

(3) Gtnusy tribe or kind, as in genus, generation. 

(4) MunuSy gift, as in remuneration, common (Latini 

Comwmnis). 
(1) ModuSy shape or fashion, as in mood, moderate. 

(6) Scrib^rey to write, as in scribe, inscription, de- 

scribe. 

(7) Capire to take, as in deception, incipient 

Lesson VlL—LeibnitM qh KnawUdgi. 

I. What are the characters of pofect knowMge? 
X. Describe the character of the knowledge tdiich we 
have of the following notions or objects ^— 

A syllogism. 

Electricity* 

Motion. 

Atriani^ 

Eternity. 

The weight of the earth (585a trOlioiis of liM| 

The colour of the sky. 



d by Google 



Questions and exercises. ya 

.% Explain exactly what you mean by i$Uuiiivi know* 
ledge. 

Lesson Will.-— Propasiiimu. 

c. Define a proposition^ and name the parts of wfaidi 

it is composed. 
t. How are propositions classified? 

3. Name the four kinds of categorical proposhioiii, 

and their symbols. 

4. Under which classes are singular and indefinite 

propositions placed ? 

5. Enumerate tl^e most usual signs of the quantity ol 

a proposition. 
6u What are modal propositions according to early 

logicians, and according to Thomson ? 
7. How far do logicians consider propositions with 

r^;ard to their truth or falsity? 

Lissom IX.—Oppositicn of ProposiHamt. 

I. State the quantity of the subject and predicate in 

each of the propositions A, B, 1, 0. 
SL Select out of the following propositions, paks oi 
contrary, contradictory, subalter% and subooA- 
trary propositions :— 
(1) Scnne elements are known. 
(3) No elements are known. 

(3) All elraients are known. 

(4) Not all elements are known. 

(5) Some elements are not known. 
(Q All elements are not known. 

|. What propositions are true, false, ordoabtfol, 
(i) when A is false, (3) when X is £Usc^ 

(a) when B is &lse, (4) when is false? 

4. Frove by means of the contradictory propositioM 
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• QUESTIONS AND EXERCISES. 

that subcontrary propositions oannot both Im 
£dse. 
% Show by means of the subcontraiy proposition! 

that contrary propositions may both be false. 
& What quantity would you assign to each of tkt 
following propositions ? 
(l) Knowledge is power, 
(a) Nebulae are material bodies. 

(3) Light is the vibration of an ether. 

(4) Men are more to be trusted than we think. 

(5) The Chinese are industrious. 

7. Why is it desirable in controversy to retute a sute- 
meiit by lu cunuaUiciory and not by its contrary I 

LBMH X. — C^mnfiUm mtdlmmidMf Iitftnme$^ 

1. Define inference and conversion. 

2. What are converse and convertend propotitioBsf 
J. State the rules of valid conversion. 

4* Name all the kinds of conversion. 
5. By what process do we pass from each of tht i9l> 
kming propositions to the next ? 

(1) No knowledge is useless. 

(2) No useless thing is knowledge. 

(3) All knowledge is not useless. 

(4) All knowledge is usefiiL 

(5) What is not useful is not knowledft. 

(6) What is useless is not knowledge. 

(7) No knowledge is useless. 

6L Ghre the logical opposites of the following propot 
tition, and the converse of its contradictoiy >-^ 
^ He cannot become rich who will not labour.* 

\ Apply negative conception to the proposition ''Al 
men are fallible f then convert and show thai 
the result is the contrapositive of the original 
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QUESTIONS AND EXERCISES. 393 

lb Classify the propodtioiis subjoined into the Utm 
following groups: — 
A Those which can be inferred from (i)i 
k Those from which (i) can be inferred. 
A Those which do not contnuiict (i), but caaasl 

be inferred from it 
JL Those which contradict (i). 
(1) AH just acts are expedient actSi 
(a) No expedient acts are imjust 

(3) No just acts are inexpedient 

(4) All inexpedient acts are unjust 

(5) Some unjust acts are inexpedient 
X6) No expedient acts are i«^5t 

ij) Some inexpedient »cls are unjust 
(I) All expedient acts are just 
^) No inexpedient acts are just 

(10) All unjust acts are inexpedient 

(11) Some inexpedient acts are just adfr 
(la) Some expedient acts are just 

(i^ Some just acts are expedient 
(^14) Some unjust acts are expedient 

LiSSOirs VIII. iX. and X.^-ExampUs of PropotUimii. 

The reader is desired to ascertain the logical charactef 
of each of the following propositions; he is to state ol 
each whether it is affirmative or negative, universal, par- 
ticular, singular or indefinite, pure or modal, exclusive or 
exceptive, &c. ; when irregularly stated he is to reduce the 
proposition to the simple logical order; he is then to 
convert the proposition, and to draw immediate inferences 
from it by any process which may be applicable. 

(l) All birds are feathered. 

(3) No reptiles are feathered. 

(3) Fixed stars are self-luminous. 
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504 QUESTIONS AND EXERCISER 

(4) Pnfect hsppfaicfs is impoii ib le, 
5) life every man holds Scar. 

Every mistake is not a proof of ^^norance. 
M Some of the most vahiable bodes are seldom read 
$) He jests at scars who never felt a wound. 
(9) Heated metals are softened. 

(10) Not one of the Greeks at Thermopylae escaped. 

(11) Few are acquainted with themselves, 

(la) Whoso loveth instruction loveth knowledge. 
'13) Nothing is harmless that is mistaken for a virtue 

(14) Some of our muscles act without volition. 

(15) Metals are aH good conductors of heat 
(i<S) Fame is no plant that grows on mortal soiL 
(17) Only the brave deserve the fidr. 

(iS) No one is free who doth not command himsd£ 
(19) Nothing is beautiful except truth. 
(30) The wicked shaH fall by his own wickedness, 
(ai) Unsafe are all things unbecoming. 
(23) There is no excellent beauty that hath not some 
strangeness in the proportion. 

(33) It is a poor centre of a man's actimis, hin^sHf, 

(34) Mercy but murders, pardoning those that kiO. 

(35) I shall not all die. (Non omnis moriar^ 

(36) A regiment consists of two battalions. 

(37) *Tis cruelty to load a falling man. 

(38) Every mistake is not culpaUe. 

(39) Quadrupeds are vertebrate animals. 

(30) Not many of the metals are brittle. 

(31) Many are the deserving men who are unfoitimal^ 
(33) Amalgams are alloys of merctlry. 

(33) One kind of metal at least is liquid. 

(34) Talents are often misused. 

(35) Some parallelograms have their a4ioialBK lidef 

equal 

(36) Britain is an island. 

(37) Romulus and Remus were twins. 
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(38) A man's a man. 

^19} Heaven is all mercy. 

(46) Every one is a good judge of his own interett& 

(41) All parallelograms have their opposite an|^«qp0K 

^43) Familiarity breeds contempt 

(43) No one is always hi^py. 

(44) Every little makes a micUe. 

LiSSON Xl.-'Laguai Auafysii 0/ SinUnM 

1. How does the grammatical predicate differ from tht 

logical predicate? 

2. Distinguish between a compound and a complex 

sentence ; and between coordinate and subordinate 
propositions. 

3. Enumerate the grammatical expressions which may 

form 
(i) A subject (4) An object 

(3) An attiibute. (5) An adveibiaL 

(3) A predicate: 

4. Examine the following sentences, ascertain which 

are compound or complex, and point out the co> 
ordinate or subordinate propositions. 
(l) Hs^py is the man that findet^ wisdom, and tht 

man that getteth understanding. 
(a) Heat, being motion, can be converted into me- 
chanical force. 
(3} Ceres, Pallas, Juno, and Vesta are minor planet^ 

or asteroids. 
(4) Knowledge comes, but wisdom lingers. 
d) Fortune often sells to the hasty what she gives It 

those who wait 
fjSi Thousands at His bidding speed, 
And post o'er land and ocean without rest ; 
They also serve who only stand and wait 
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(7) Pride that- dines on vanity, snps on contempt 
ID Nobody can be healthful without exercise, ndthei 

natural body, nor politic 
(9) Nature is oft'en hidden, sometimes oyciciOBM 

seldom extinguished. 

(10) It is impossible to love and be wise. 

(11) Though gods they were, as men they died. 
(13) He that is not industrious envieth him that is. 

(13) Ye are my friends, if ye do whatsoever I oommwid 

you. — John zv. 14. 

(14) The wisdom that is from above is first pore, then 

peaceable, gentle, and easy to be intreated, 

frill of mercy, and good fruitSj^ without par* 

tiality, and wiUiout hypocrisy.— James iii 17. 

f. Analyse in the form of a scheme or diagram any ol 

the following sentences : — 

(i) The first aphorism of Bacon's N^vum Ofgmnmm, 

on p. 329. 

(a) Some judgmenu are merely explanatoiy of their 

subject, having for their predicate, a concqition 

which it fr^ly implicit to all who know and can 

define its nature. 

(S) There be none of the affections which have been 

noted to fascinate or bewitch, but love and 

envy: they both have vehement wishes ; they 

frame themselves readily into imaginations and 

suggestions ; and they come easily into the eye^ 

especially upon the presence of the obfects, 

which are the points that conduce to fasdnation, 

if any such there be. 

Further examples for analysis must be aoa|^ is 

Oalgleish's G r a mm a i i t m ! Analysis^ with Prc^gmsHu Es^ 

m€i»is. (Oliver and Boyd.) Edinburgh, i866w Pkiet^ 
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QUESTIONS AND EXERCISES ^ 

LISSOM XIL— 7%^ PridicabUs^ etc 

I. Define each of the five predicables. 

f . In what sense may we say that the genus is part ol 

the species, and in what sense that the «pecie8 is 

part of the genus ? 
y, Select from the terms in the 6th Question of Le^ 

son v., p. 299, such as are genera, spe^es, 

highest genera, or lowest species of other terms. 

4. JCzplain the expressions sui generis, homogeneous, 

heterogeneous, summum genus, infima species, 
tree of Porphyry. 

5. Name a property and accident of each of the follow- 

ing classes : — Circle, Planet, Bird, Member ol 
Parliament, Ruminant Animal 

d What are the rules of correct logical division. 

7. The first name in each of the following series ol 
terms is that of a class which you are to divide 
and subdivide so as to include all the subjoined 
minor classes in accordance with the laws d 
division. 



u) Ae^ 


(1) TfiangU. 


(3) Riosoning. 


Laity 


Equiangnlar 




AUent 


Isosceles 


Deduction 


Kattnlized 


Right-angled 


Mediate Inference 


Subjects 


Scalene 


Indnction 


Peers 


Obtuse-aqgled 


Hypodietical Syllogisa 


Natoral-bon 




Di^inctive Syllogism 


Sulyeets 






Otior 







8b Divide any of the following classes :• 

Sciences, Logical terms. Propositions. 
% Of what does a logical definition consist ? 
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loi What are the rules of correct definition? 
'I. What rules do the following definitions break? 
(i) Life is the sum of the vital functions. 

(2) Genus is the material part of the species. 

(3) Illative conversion is that in which the truth ol 

the converse can be inferred from that of the 

convertend. 
/ (4) Mineral substances are those which have not 

been produced by the powers of vegetable ot 

animal life. 
(S) An equilateral triangle is a triangle whose sides- 

and angles are respectively equaL 
(Q An acute-angled triangle & one ndiich has «i 

acute angle. 

Lissom XUL-^Paseal and Discartts an Meikpd. 

(i) What is the use of nominal definitions? 
(s) How must we employ definitions in order to avoid 
confusion? 

(3) How far can we be said to be free to use any name 

for any object? • 

(4) What according to Pascal is the true method d 

avoiding error ? 

(5) How do we learn the meanings of words which 

cannot be defined ? 
(Q Give instances of words which can be dearly jde- 
fined and of others which cannot 

(7) State the five rules of method given in the Port 

Royal Logic 

(8) Eiq)lain Descartes' rules for the attainment ol 

truth. 

Lesson XlVj^Laws of Though 

u State the three Fundamental Laws of Thcv4|fat» and 
apply them to the following notions : — 
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(i) Matter, organic^ inorg^ania 
(a) Undtilations, polarized, non-polarised. 
(3) Figure, rectilinear, curvilinear, 
t. If it wrong to assert that animal cannot boCh be 
vertebrate and invertebrate, seeing that some 
animals are vertebrate and some are not ? 
}i Select from the following such terms as are nega- 
tives of the others, and such as are opposites : — 
Light, plenum, gain, heat, decrease, loss, darkness, 
cold, increase, vacuum. 
4. How is.Aristotle's dictum applicable to the follow- 
ing arguments? 
(l) Silver is a good conductor of electricity ; for such 

are all the metals. 
(a) Comets cannot be without weight ; for they are 
composed of matter, which is not without weight 

LIS8ON XV.-^yllogism : the Ruiis. 

1. Distinguish mediate and immediate inference. 

2. Define syllogism, and state with what it is synony- 

mous. 
y What are the sue principal and two subordinate 

rules of the syllogism ? 
|. In the following syllogisms point out in succession 
the conclusion, the middle term, the major term, 
the minor term, the major premise and Uieminoi 
premise, observing this precise order, 
(x) All men are fallible ; 
All kings are men ; 
Therefore all kings are fall>ble. 
(a) Platinum is a metal \ 

All metals combine with oxygen ; 
Therefore Platinum combines with oxygen. 
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(3) HottentoU are capable of education ; for HoCtcii* 
tots are men, and afi men are capable of cdoi 
cation, 
f. Explain carefully what is meant by non«diftn]Nitk» 
of the middle term. 

Lesson XVI.— 7:1/ Af0ods trnd Figwm ^ A$ 
SylUgism, 

I. Name the rules of the syllogism which are broken 

by any of the following moods, no regard being 

paid to figure : — 

AIA, ££I, lEA, lOI, IIA, AEI. 
3. Write out all the 64 moods of the syllogism aad 

strike out the 53 invalid ones. 
3. Show in what figures the following premises give a 

ralid conclusion : — ^AA, AI, £ A, OA. 
4 In what figures are I £0 and £1 valid? 
5. To what moods do the following valid syllogisms 

belong? Arrange them in correct logical order, 
(i) Some Vs are Z's. (3) All Z»s are Vs. 

No X's arc Y's. No Vs axe X^s. 

Some Z's are not X's. No Z's art X^. 

(3) No fish suckles its young ; 

The whale suckles its young ; 
Therefore the whale is no fish. 
5. Deduce conclusions from the following prsmiiss 

and state to what mood the syllogism belongs, 
(l) Some amphibious animals are wiflmmaii^n, 

All mammalian animals are vertebrate. 
' (2) All planets are heavenly bodies. 

No planets are self-luminous. 

(3) Mammalian animals are quadrtqwds. 
No birds are quadrupeds. 

(4) Ruminant animals are not predaciQWfc 
The lion is predacious. 



d by Google 



QUESTIONS AND EXERCISES. 311 

7. Invent examples to show that false premises maf 

give true conclusions. 
%, Supply premises to the following conclosioiis ^-^ 

(l) Some logicians are not good reasoners. 

(a) The rings of Saturn are material bodies. 

(3) Party government exists in every democraqr. 

(4) All fixed stars obey the law of gravitatioiL 

LIS8OM XVlh^The Syllogism J RedtteM^m. 

t. State and explain the mnemonic lines Barba^^ 

Celarent, &c 
a. Construct syllogisms in each of the following moods, 
taking X, Y, Z, for the major, middle, and minor 
terms respectively, and show how to reduce them 
to the first figure :-— 
Cesare, Fe^tino, Darapti, Datisi, Ferison, Camenci^ 
Fesapo. 

3. What is the use of Reduction ? , 

4. Prove that the following premises cannot give a 

universal conclusion — EI, I A, O A, IE. 

5. Prove that the third figure must have an affirmative 

minor premise, and a particular conclusion. 

€k Reduce the moods Cesare and Camenes by the 

Indirect method, or Reductio ad Impossibile. 

LnaOM XMllL—Irregular and Compound Syllogisms. 

I. Describe the meaning of each of the terms — £n- 

thymeme, Prosyllogism, Episyllogism, Epichet- 

rema, Sorites. 
1. Make an example of a syllogism in which there are 

two prosyllogisms. 
3. Construct a sorites of four premises and resolve it 

into distinct syllogisms. 
4* What are the rules to which a sorites most confonn? 
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fi TIm reader is requested to analyse the foUowinf 
arguments, to detect those which are false> and to 
ascertain the rules of the syllogism which they 
break ; if the argument appears valid he is to 
ascertain the figure and mood to which it belongs, 
to state it in correct logical form, and then if it be 
in an imperfect figure to prove it by reduction to 
the first figure. The first six of the examples 
should be arranged both in the extensive and 
intensive orders. 
1. None but mortals are men. 

Monarchs are men. 

Therefore monarchs are mortals. 
S. Personal deformity is an affliction of nature. 

Disgrace is not an affliction of nature. 

Therefore personal deformity is not disgrace. 

5. Some statesmen are also authors; for such are 

Mr Gladstone, Lord Derby, Lord Russell, and 
Sir G. C Lewis. 

4. This explosion must have been occasioned by gun* 

powder ; for nothing else would have possessed 
sufficient force. 

6. Every man should be moderate; for excess wiU 

cause disease. 

5. Blessed are the mercifiil; for they shaU obtain 

mercy. 
T. As almost all the organs of the body have a 

known use, the spleen must have some use. 
a. Cogito, ergo sum. (I think, therefore I exist) 
S. Some speculative men are unworthy of trust; fof 
they are unwise, and no unwise man can be 
trusted. 
10. No idle person can be a successful writer of his- 
tory; therefore Hume, Macaulay, Hallam wad 
Grate must have been industrious. 
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11. Who spareth the rod, hateth his child ; the pax^nl 
who loveth his child therefore spareth not the 
rod. 

it. G>mets must consist of heavy matter; for other 
wise they would not obey the law of gravitation. 

tS. Lithium is an element ; for it is an alkali-pra 
ducing substance, which is a metal, which is 
an element 

14. Rational beings are accountable for their actions ; 
brutes not being rational, are therefore exempt 
from responsibility. 

10. A singular proposition is a universal one; for 
it Implies to the whole of its subject 

If. Whatever tends to withdraw the mind from pur- 
suits of a low nature deserves to be promoted ; 
classical learning does this, since it gives us 
a taste for intellectual enjoyments; tfaerefiDre it 
deserves to be promoted. 

IT. Bacon was a great lawyer and statesman ; and as 
he was also a philosopher, we may infer that any 
philosopher may be a great lawyer and statesman. 

It. Immoral companions should be avoided ; but some 
immoral companions are intelligent persons, so 
that some intelligent persons should be avoided. 

!•, Mathematical study undoubtedly improves the 
reasoning powers ; but, as the study of logic is 
not mathematical study, we may infer that it does 

* not improve the reasoning powers. 

M Every candid man acknowledges merit in a rival 
every learned man does not do so; thereftn 
every learned man is not candid. 

Lesson XlX.—Conditumal Argumettis. 

I. What are the kinds of conditional propo«itk«% 
and by what signs can you recognise them? 
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% What are the rules of the hypothetical syllogism? 
y To what categorical Dallades do breaches of theii 

rules correspond? 
4i Select from the following such as are ralid arg» 

ments, and reduce them to the categorical font { 

explain the £Edlacious reasoning in the others. 
(l) Rain has fallen if the ground is wet; but the 

ground is not wet ; therefore rain has not fallen. 
(3) If rain has fallen, the ground is wet ; but rain has 

not £Ulen; therefore the ground is not wet 

(3) The ground is wet, if rain has fallen ; the ground 

is wet ; therefore rain has fallen. 

(4) If the ground is wet, rain has fallen ; but rain has 

£adlen ; therefore the ground is wet 
N.B. In these as in other logical examples the 
student must argue only from the premises, and not from 
any other knowledge of the subject-matter. 

5. Show that the canons of syllogism (p. 121) may 

be stated indifferently in the hypothetical or 

categorical form. 
6k State the following in the form of a Disjunctive 01 

Dilenunatic argument, and name the kind to 

which it belongs. 
If pain is severe it will be brief; and if it last long it 

will be slight; therefore it is to be patiently borne. 

LISSONS XX. and XXl-^FaUacks. 

I. Classify fallacies. 

tt Explain the following expressions : 
A dicto secundum quid ad dictum simpUciter ; ignm' 
ratio elenchi; argumentum ad hominem; ans» 
mentum ad populun ; petitio principii ; circulus 
In probando; non sequitur; post hoc enic 
propter hoa 
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3. What is arguing in a circle; and what is a qiiet' 

tion-begging epithet? 

4. What differences of meaning may be produced in 

the following sentence by varying the accent? 

" Newton's discovery of gravitation is not generally 
believed to have been at all anticipated b} 
several philosophers in England and Holland." 
5* Point out the misinterpretations to which the fol- 
lowing sentences might be liable. 

(i) He went to London and then to Brighton by 
the express train. 

(a) Did you make a long speech at the meeting? 

(3) How much is five times seven and nine? 

MISCELLANEOUS EXAMPLK& 

LissoNS IX. to XXL 

(CenHnued from p, 313.) 

The following examples consist partly of true and 
partly of false arguments. The reader is requested to 
treat them as follows : 

I. If the example is not in a simple and complete 
logical form, to complete it in the form which 
spears most appropriate. 

5. To ascertain whether it is a valid or fallacious 

argument 
3. To assign the exact name of the argument or fal* 

key as the case may be. 
4» If a categorical syllogiso^ to reduce it to the first 

figure. 
{• If a hypothetical syllogism, to state it in the eat» 

goiicalfonn. 
tl. Elementary substances alone are metals. Iron is 

a metal ; therefore it is an elementary substance 
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tS. No Athenians could have been Helots ; for all the 

Helots were slanes, and all Athenians were free 

men. 
tt. Aristotle must have been a man of extraordinar]^ 

industry; for only such a man could have prO' 

duced his works. 
ML Nothing is better than wisdom; dry bread is 

better than nothing ; therefore dry br^ul is better 

than wisdom. 
M. Pitt was not a great and useful minister; for 

though he would have been so had he carried 

out Adam Smith's doctrines of Free Trad^ he 

did not carry out those doctrines. 
St. Only the virtuous are truly noble ; some who are 

called noble are not virtuous; therefore some 

who are called noble are not truly noble. 
ST. Ireland is idle and therefore starves; she starves, 

and therefore rebels. 
tS. No designing person ought to be trusted; en- 
gravers are by profession designers; therefore 

they ought not to be trusted. 
!•• Logic as it was cultivated by the schoolmen 

proved a fruitless study ; therefore Logic as it is 

cultivated at the present day must be a fruitless 

study likewise. 
it. Is a stone a body? Yes. Then is not an animal 

a body? Yes. Are you an animal ? I think sa 

Ergo, you are a stone, being a body. — Lucian. 
il If ye were Abraham's children, ye would do tin 

works of Abraham. — John viiL 39, 
•S He that is of God heareth God's words: ye ther» 

(ore hear them not, because ye are not of God 

— ^John viiL 47. 
«t. Mahomet was a wise lawgiver; for he stndied the 

character of his people. 
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SC Every one deskes virtue because every one 
desires happiness. 

St. His imbecility of character might have been in- 
ferred from his proneness to favourites ; for all 
weak princes have this failing. — De Morgan. 

St. He is brave who conquers his passions ; he who 
resists temptation conquers his passions; so that 
he who resists temptation is brave. 

•f , Suicide is not always to be condenmed; for it is 
but voluntary death, and this has been gladly 
embraced by many of the greatest heroes 61 
antiquity. 

St. Since all metals are elements, the most rare of all 
the metals must be the most rare of all the 
elements. 

••• The express train alone does not stop at this sta- 
tion ; and as the last train did not stop it must 
have been the express train. 

M. Peel's remission of taxes was beneficial; the taxes 
remitted by Peel were indirect; therefore thw 
remission of indirect taxes is beneficiaL 

41t Books are a source both of instruction and amuse- 
ment; a table of logarithms is a book; there* 
fore it is a source both of instruction and amuse* 
ment. 

iH All desires are not blameablc ; all desires are liable 
to excess ; therefore some things liable to excess 
are not blameable. 

t$ Whosoever intentionally kills another should suffer 
death; a soldier, therefore, who kills his enemy 
should suffer death. 

fi. Projectors are unfit to be trusted; this man has 
formed a project; therefore he is unfit to be 
trusted. 

iii Few towns in the United Kingdom have more that 
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300^000 inhabitants ; and as all such towns ought 
to be represented by three members in Parlia- 
ment, it is evident that few towns ou^ht to haw 
three representatives. 

M. All the works of Shakspeare cannot be read io 
a day ; therefore the play of Hamlet, being one 
of the works of Shakspeare, cannot be read in 
a day. 

«T. In moral matters we cannot stand still ; therefore 
he who does not go forward is sure to fall behind. 

«8. The people of the country are suffering from famine ; 
and as you are one of the people of the coimtry^ 
you must be suffering from famine. 

«9. Those substances which are lighter than water 
can float upon it; those metals which can float 
upon it are potassium, sodium, lithium, &c.; 
therefore potassium, sodium, lithium, &&, are 
lighter than water. 

00. The laws of nature must be ascertained by De- 
duction, Traduction or Induction; but the former 
two are insuflicient for the purpose; therefore 
the laws of nature must be ascertained by In- 
duction. 

51. A successful author must be either very industrious 
or very talented ; Gibbon was very industrious, 
therefore he was not very talented. 

08. You are not what I am ; I am a man ; therefore 
you are not a man. 

•0« The holder of some shares in a lottery is sure to 
gain a prize ; and as I am the holder of somt 
shares in a lottery I am sure to gain a prize. 

04. Gold and silver are wealth ; and therefore the 
diminution of the gold and silver in the country 
by exportation is the diminution of the wealth 
of the coimtry. 
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M. Over credulous persons ought never to be believed 
and as the Ancient Historians were in many 
instances over credulous they ought never to bf 
believed. 

%K Some mineral compounds are not decomposed b| 
heat ; all organic substances are decomposed by 
heat; therefore no organic substances are wi^ 
neral compounds. 

•7, Whatever schools exclude rdigion are irreligious j 
Non-sectarian schools do not allow the teaching 
of religious creeds ; therefore they are irreligious. 

08. Night must be the cause of day ; for it invariably 
precedes it 

69. The ancient Greeks produced the greatest masteiv 
pieces of eloquence and philosophy ; the Lace- 
daemonians were ancient Greeks ; therefore they 
produced the greatest masterpieces of eloquence 
and philosophy. 

•0. All. presuming men are contemptible; this man, 
therefore, is contemptible ; for he presumes to 
believe his opinions are correct. 

•1. If a substance is solid it possesses elasticity, and 
so also it does if it be liquid or gaseous ; but all 
substances are either solid, liquid or gaseous; 
therefore all substances possess elasticity. 

•S. If Parr's life pills are of any value those who take 
them will improve in healUi ; now my fnend who 
has been taking them ha« improved in health ; 
therefore they are of value. 

•t. He who calls you a man speaks truly ; ne who caUi 
you a fool calls you a man ; therefore he who 
calls you a fool speaks truly. 

M. Who is most hungry eats most ; who eats least is 
most hungry ; therefore who eats least eats most 

M. What produces intoxication should be prohibited ; 
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the use of spirituous liquors causes intoxicatioil \ 
therefore the use of spirituous liquors should b« 
prohibited. 

M. What we eat grew in the fields ; loaves of bread 
are what we eat ; therefore loaves of bread grew 
in the fields. 

•f. If light consisted of material particles it would 
possess momentum ; it cannot therefore consist 
of material particles, iea it does not possess 
momentum. 

•t. Everything is allowed by law which is morally 
right ; indulgence in pleasures is allowed by law ; 
therefore indulgence in pleasures is morally right, 

M. An the trees in the park make a thick shade ; this 
is one of them, therefore this tree makes a thick 
shade. 

TO. All visible bodies shine by their own or by re* 
fleeted tight The moon does not shine by its 
own, therefore it shines by reflected light; but 
the sun shines by its own light, therefore it canno^ 
shine by reflected light 

Tl. Honesty deserves reward ; and a ne^ is a fellow- 
creature ; therefore, an honest negro is a fellow- 
creature deserving of reward. 

ft. Nearly all the sateUites revolve round their planets 
from west to east ; the moon is a satellite; there- 
fore it revolves round its planet from west to east 

ft. Italy is a Catholic country and abounds in beg< 
gars; France is also a Catholic country, and 
therefore abounds in beggars. 

T4. Every law is either useless or it occasions hurt tt 
some person ; now a law that is useless ought te 
be abolished ; and so ought every law that occsf 
sions hurt; therefore every law ought to bf 
abolished. 
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If. The end of a thing is its perfection ; death is tht 
end of life; therefore death is the perfection of 
life. 

Tt When we hear that all the righteous people are 
happy, it is hard to avoid exclaiming, What ! are 
all the unhappy persons we see to be thouf^ 
unrighteous? 

ft. I am offered a sum of money to assist this person 
in gaining the office he desires; to assist a 
person is to do him good, and no rule of morality 
forbids the doing of good ; therefore no rule of 
morality forbids me to receive the sum of money 
for assisting the person. 

f S* Ruminant animals are those which have cloven 
feet, and they usually have horns; the extinct 
animal which left this foot-print had a cloven 
foot; therefore it was a ruminant animal and 
had horns. Again, as no beasts of prey are rumi- 
nant animals it cannot have been a beast of prey 

f •• We must either gratify our vicious propensities, 
or resist them; the former course will involve 
us in sin and misery; the latter requires self- 
denial; therefore we must either fall into sin 
and misery or practise self-denial. 

8il The stonemasons are benefitted by the masons' 
onion; the bricklayers by the bricklayers' union; 
the hatmakers by the hatmakers* union; in 
short, every trade by its own union; therefore 
it is evident that if all workmen had unions all 
workmen would be benefitted thereby. 

•L Every moral aim requires the rational means ol 
attaining it ; these means are the establishment 
of laws ; and as happiness Is the moral aim of 
man it follows that the attainment of happiatsi 
reqoires the esUblishment of laws. 

ai 
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•t. He that can swim needs not despair to fly; for to 
swim is to fly in a grosser fluid, and to fly is to 
swim m sl subtler. 

it. The Helvetii, if they went through the country d 
the S^uani, were sure to meet with various 
difficulties ; and if they went through the Roman 
province, they were exposed to the danger ol 
opposition from Csesar; but they were obliged 
to go one way or the other; therefore they were, 
either sure of meeting with various difficulties, 
or exposed to the danger of opposition from 
Catssuc—De Belh Gallico, lib. I. 6. 

M. Riches are for spending, and spending for honoux 
and good actions; therefore extraordinauy ex 
pense must be limited by the worth of the occa- 
sion. — Bacon. 

86. If light is not refracted near the surface of the 

moon, there cannot be any twilight; but if the 
moon has no atmosphere light is pot refracted 
near its surface; therefore if the moon has no 
atmosphere there cannot be any twilight 
%€ The preservation of society requires exchange; 
whatever requires exchange requires equitable 
valuation of property ; this requires the adoption 
of a common measure ; henee the preservation 
of society requires the adoption of a common 
measure. 

87. The several species of brutes being created to 

prey upon one another proves that the human 
species were intended to prey upon theuL 
The more correct the logic, the more certainly 
the conclusion will be wrong if the premises art 
lidse. Therefore where the premises are wholly 
uncertain, the best logician is the *east saft 
guide. 
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19. If our rulers could be trusted always to look to 
the best interests of their subjects, monarchy 
would be the best form of government; but 
they cannot be trusted; therefore monarchy is 
not the best form of government 

til If men were prudent, they would act morally for 

their own good ; if benevolent, for the good oi 

others. But many men will not act morally, 

. either for their own good, or that of others ; such 

men, therefore, are iK>t prudent or benevolent 

•!• He who bears arms at the command of the magis- 
trate does what is lawful for a Christian; the 
Swiss in the French service, and the British in 
the American service, bore arms at the command 
of the magistrate ; therefore they did what was 
lawful for a Christian. — IVkately. 

M. A man that hath bo virtue in himself ever envieth 
virtue in others ; for men's minds will either feed 
upon their own good or upon others' evil; and 
who wanteth the one will prey upon the other*— 
Bacon. 

Wk The object of war is durable peace; therefore 
soldiers are the best peace-makers. 

M. Confidence in promises is essential to the inter- 
course of human life ; for without it the greatest 
part of our conduct would proceed upon chance. 
But there could be no confidence in promises, if 
men were not obliged to perform diem ; the obli« 
gation, therefore, to perform promises is essential 
to the same ends and in tne same degree. 
If the majority of those who use public-housd 
are prepared to close them, legislation is unne- 
cessary ; but if they are not prepared for such a 
measure, then to force it on them by outaide 
pressuse is both dangerous and unjust 
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%%, He who believes himself to be always in the righ: 
in his opinion^ lays claim to infallibility; yod 
Idways believe yourself to be in the ri^t in you: 
opinion; therefore yoa lay daim to infalHbility. 

ft. If we never find sldns except as the t^fuments of 
animals, we may safely conclude that animals 
cannot exist wiUiout skins. If colour cannot 
exist by itself, it follows that neither can any- 
thing that is coloured exist without colour. So, 
if language without thought is unreal, thought 
without language must also be so. 

M. No soldiers should be brought into the field who 
are not well qualified to perform their part ; none 
but veterans are well qualified to perform their 
part; therefore none but veterans should be 
brought into the field. — Wkatefy, 

M. The minimum visibile is the least magnitude which 
can be seen ; no part of it alone is visible, and 
yet all parts of it must afifect the mind in order 
that it may be visible ; therefore, every part of 
it must affect the mind without being visible. 
too. The scarlet poppy belongs to the genus Papaver, 
of the natural order Papaveraceae ; which again 
is part of the subclass Thalamiflorae, belonging 
to the great class of Dicotyledons. Hence the 
scarlet poppy is one of the Dicotyledons. 
!•!, Improbable events happen almost every day r but 
what happens almost every day is a very pro* 
bable event; therefore improbable events aii 
very probable events. — Whately* 

Lbsson XKlL-^QuanftficiUum of the Pndtcaii. 
What does the quantification of the predicate mean! 
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f. Assign to each of the following propositions ill 
proper symbol, and the symbol of its con fCfit ! 
(i) Knowledge is power. 

(2) Some rectangles are all squares. 

(3) Only the honest ultimately prosper. 

(4) Princes have but their titles for their gloriM. 

(5) In man there is nothing great but mind. 

(6) The end of philosophy is the detection of unity. 

3. Draw all the contrapositive propositions and imme- 

diate inferences you can from the following pfo* 
positions : — 
(z) London is a great city. 
(2) London is the capital of England. 
\3) All ruminant animals are all cloven-footed ani- 
mals. 
(4) Some members of parliament are all the minis- 
ters. 

4. Write out in Hamilton's notation the moods Baroko 

Darapti, Felapton, Bokardo. 

Lesson XKlll.^Boole's System 0/ Lojpc, 

I. Apply this system of inference to prove the syl- 
logisms on p. 141, in Cesare, and Camestres. 

3. Show that if all A^s are not ^'s, then no B*s are 
A*% ; and that if all A^s are alt B% then all not 
jf% are all not ^s. 

%, Devdope the term substance, as regards the terms 
vegetable, animal, organic; then select the com* 
binations which agree with these premises : 
" What is vegetable is not animal but \% Of* 
ganic ; what is animal is organic." 

^ Test the validity of this argument : " Good alwayi 
triumphs, and vice always fails ; therefore the 
victor cannot be wrong, nor the ranquisbed 
fight'' 
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f. It is known of a certain class of things tlia^^ 
(l) Where the quality A is, B is not. 
(a) Where B is, and only where Bis^C and D are; 
What can we infer from these premises oi 
the dast of things in which A is not pre- 
sent but C is present ? 
4 If all X's are i9s; all ^s are C's; all Cs are //s ; 
shew that all X's are Z^s, and that all notZ^san 
note's. 

Lbsson XXlW.—Meihod. 

I. What is the supposed position of method accord- 
ing to former logical writers, and what are the 
rules of method? 

3. Explain the expressions nMs ncHarOy and noHaru 
natura. 

3. Of what kind is the usual method of instruction? 

4. Prove that analysis in extension is synthesis in in^ 

tension, using some of the series of terms in 
Question 6, Lesson v. as illustrations. 

5. Explain the eicact meanings of the expressions 4 

priori and a posteriori knowledge. 

6. To which kind belongs our knowledge of the lol* 

lowing facts ? 
(i) The light of the stars takes a long time to 

reach us. 
(3) Vaccination is a preservative against small-pox. 
(5) A meteor becomes heated in passing throu^ tht 

air. 
(4^ There must be either some inhabitants or b« 

inhabitants upon Jupiter. 

Lesson XXV.— P/jj^W Induction. 

ti Define and distinguish Deduction, Indvctioo, wad 
Traduction. 
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9. Find an instance of reasoning in Traduction. 
% Distinguish Perfect and Imperfect Induction. 

4. How does Mr Mill define Induction, and what it 

his opinion of Imperfect Induction? 

5. What is the use of Perfect Induction? 

6 Construct some instances of the inductive syllo* 
gism, and show that they may be thrown into a 
disjunctive form. 

Lesson yyNV—Inductum^ Analogy ondExamfk. 

1. From what circumstance arises the certa^lty and 

generality of reasoning in geometry? 

2. Find other instances of certain and general reason- 

ing concerning the properties of niunbers. 

3. Why are inductive conclusions concerning prime 

numbers uncertain and not general? 

4. Why is a single instance sometimes sufficient to 

warrant a universal conclusion, while in other cases 
the greatest possible number of concurring in^ 
stances, without any exception, is not sufficient to 
warrant such a conclusion? 

5. What are the strict and ordinary meanings of the 

word analogy? 

6. Explain the use of Examples. 

7* Explain exactly the difference between analof^ical 
< argument and ordinary induction. 

Lesson XXVIL—Oh^rvatum a$id ExpirimitU. 

I. What is the false method of Science against 

which Bacon protested? 
%• Explain the exact meaning of Bacon's assertionsg 

that man is the Servant and Interpreter of Natniiy 

and that Knowledge is Power. 
%, How does experiment differ from observation? 
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4 Classify the sdences according as they en^ilof 

oassive observation^ experiment, or both. 
|i Name the chief points in whir.h experiment if 

superior to mere observation. 
6 What is the principal precaution needful in obseP» 

vation? 
7. Explain how it is possible to anticipate nature anJ 
ftX establish all conclusions upon the results fd 
experience. 

Lbssons XXVIII. and XXlX.-^Methods of Induction. 

1. Define exactly what is meant by a cause of an 

event, and distinguish cause, occasion^ anUce' 
dent. 

2. Pdnt out all the causes concerned in the following 

phenomena : 

(1) The burning of a fire. 

(2) The ordinary growth of vegetables. 

(3) The cracking of a glass by hot water. 

3. State and explain in your own words Mr Mill's 

first three Canons of Inductive Method. 

4. Point out exactly how the Joint Method differs 

firom the simple Method of Difference. 

5. Give some instances of simple experiments fulfil- 

ling completely the conditions of the Method o( 
Difference, 
k What can you infer from the following instanocti 

Antecedents, Consequents. 

ABDE stqp 

BCD qsr 

BFG vqu 

ADE tsp 

HK .xqw 

ABFG .pqw 

^■P A ...... ..•.n.m.^qt* 
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7. (i) Friction alters the temperature of the bbdiei 
nibbed together. 
(a) The sun is supposed to move through space. 
(3) A ray of light passing into or out of a densei 
medium is deflected. 
Point out the successive questions which would 
have to be decided in .the investigation of the 
above phenomena. 
S. Find some simple instances oi the homogeneous 
and heterogeneous intermixture of effects, and 
of the methods of concomitant variations and 
residues. 
9^ Since 1842 there has been a great reform of the 
British tariff, and a great increase pf British 
trade. Does this coincidence prove that the 
first circumstance is the cause of the second? 
ta Supposing us to be unacquainted with the causes of 
the following phenomena, by what methods 
should we investigate each ? 

(1) The connection between the barometer and the 

weather. 

(2) A person poisoned at a meaL 

(3) The connection between the hands of a clock. 

(4) The effect of the Gulf-stream upon the climate ol 

Great Britain, 



Lissom XXK,^Empirical and Diductivi Mitkcds. 

%• Define Empirical Law, and find a few additional 

instances of such laws. 
S. What are the three steps of the Deductive Method ? 
3i Trace some of the successive steps in the progress 

of the theory of gravitation, showing that it was 

tstaUished by this method. 
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abaonsy tbt loficaL 190 

A.bscis8lo Inflnlil (the cotdng 
off of Um infinite or nefathre part}, 
the process by which we detennine 
the position oi an object in a system 
of clas&es, by successive comperison 
and rejection of those classes to which 
it di>es not belong. 

absolnto termSf Lt. non-relative 
terms, 25 : sometimes osed as name 
of non-connotative terms, 41 

abstract terms, so, 43 

abstraction, s8< 

accent, fallacv of, X74 

accident, fallacy of, 176 ; iSb» pra- 
dicable, Z03 

aeddental definition is a defi- 
nition which assigns the properties 
of a species, or the accidents of an 
indivimul: it is more commonly 
called a Dtscription. 

acquired perceptions. 936 

added determinMitoy inferenoe 
by, 86 

adequate knowledge, 56 

a dlcto Becnndum quid^ ac, 

fallacy of, 176 
adjectives, sx 
adverbialfl, 93 
afiOrmative propositiooa, 63 
algebraic reasoning, 58, 9x9 
ambiguity of a//, 10 \ ofjMM, fo 

of many old terms, aQX ; of tenna ut 

Politicil Economy, aga 
ajnbiguous middle teni, 130^ 171 
amphibology, fallacy a< ifs 
A.znpliative proposition^ 69 
Analog^uc, a tkiag aaalocoof to 

some other thing. 
analysis, met£o4 o4; m< 



A««logy» the canae ti ambiguity 
35, 50 ; reasoning by, 096—8 

Analytics, (ra^AMAvruMi,) thetitk 
g[iven in the second cen tu ry to i>or> 
tions <A the Organoo, or Logicaj 
Treatises of Aristotle; they were 
distinguished as the Ftior and Pos> 
terior Analytics. 

Analytic syllogism, a syllogism 
in which the conclusion is placea 
first, the premises foUovi^r as the 
reasons. See Synthetic ^fUogUm 
the distinction is unimportant. 

Antecedent, of a hypothetical pn 
position, x6o ; ci an event, 940 

Anticipation of nature, 999 

Antinomy (orrl, M;ainit; v^^m, 
law), the opposition ofone law or nils 
to another. Kant, 

A posteriori knowledge, aot 

A priori knowledge, 908 

Arbor Forphyruma, see TVwr ^ 
Porphyry, 

Argument, (Latin, mrgmt, from 
apybc, dear, numifest.) the process ol 
reasoning, the shewing or provine 
that which is doubtful by that which 
is known. See /n/lerenc*. Thenud< 
die term of a syllogism is sometimet 
called specially tAt arrumeni, 

Argumentum a n>rtiori, an 
argument in which we prove that 
the case in question is more strong 
or probable than one akeady aoa* 
ceded to be sufficiently 10. 

Argumentum ad bomlnsiBi 
X78 

Argumentum ad JndieiiuBi 
' to the coauBoa teiMe ii 
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Argtundntuxn ad Ic^oranti- 
ani/ aa arKument fotuaded ea the 
ignorance of adversaries. 

JLrsmnontiuii ad p^opnltun, 

179 
Arsmnentnin ad ▼ereenn- 
dlani^ an appeal to our respect for 
some great authority. 
Argunientiiin 'oz eoneessOf 
a proof derived from a proposition 
already conceded. 
Aristotlo'B Dicta, 193 
Art and Science, distinction of, 7 
Artificial Classification, 384 
Assertion, (<u/, to; »rro^ to join,) 
a statement or proposition, aflirma- 
tivc or negative. 
Association of ideas, [axsocio, to 
accompany ; sociuSf a companion,) 
the natural connection existing in 
the mind between impressions which 
have previously coexisted, or which 
are similar. Any idea tends to bring 
into the mind its associated ideas, in 
accordance widi the two great laws 
of association, the Law of Conti- 
guity, and the Law of Similarity. 
Assumption, {assumo^ to take for 
granted^ any proposition taken as 
the basis of argument ; in a special 
sense, the minor premise of a cate- 
gorical syllogism. 
Attribuio, {attrUmo^ to ^ve or 
ascribe to,) a quality or circumstance 
which may be affirmed (or denied) 
of a diing; opposed to Sttbstmtu«t 
which see. • 
AttrlbatO in grammar, oa 
AttribUtlTO term, 1 1. CtttfUiivt 

temtt 41 
Axiom, defininition of, xas 

Baconian method, •i$i Philoio- 



phy, 339 
iart>a 



Baroara, Celarent, &c., Z45 
Bessins tbe Question, 179 
Belief, assent to a proposition, ad- 
mitting of any degree of strength, 
from the slightest probability to the 
fullest certamty ; %Kt ProbaSiliiy. 
Bentliam, George, new system of 

Loffic, 187 
Boole, George, his system of Logic, 

K, his Laws of Thought, 197; 
k)gical works, aoi 



Canons of syllogism, xai — 9; Haasil 

ton's supreme Canon, ft9 
Canons of MUl's Inductiw Methods, 
First, 340 ; Second, 34a ; Third, 045 ; 
Fourth, 353; Fifth, 349 
Categorematic words, x8 
Categorical propositi<ms, 63 
Categories, the tumma gtmtr», « 
most extensive classes into whidi 
thin^ can be distributed ; they art 
ten m number, as follows : 

Ovcrm, Substance ; Ilovbr, Quan* 
tity ; n«rov, Quality ; np^ ti. Re- 
lation ; Iloifii', Action ; Ilao^cir, 
Passion, or suffering ; Hov. Place ; 
IIoTc, Time ; Kct<rii«t, Position ; 
"ExtiVy Habit or condition. 

Everything which can be affirmed 
must come under one or other of these 
highest predicates, which were de* 
scribed m the first treatise of Aris* 
totle's OrianoH^ called the Catq^o* 
ries. 
Cause, meaning of, 339 

Aristotle distmguished fotir kinds 
of causes for the existence of a thing 
— I. The Material Cause^ the sulv 
stance or matter cc»aposmg it ; 3. 
The Formal Cause, the pattern, tyi>e 
or design, according to which it i& 
shaped ; 3. The Efficient Cause, the 
force employed in shaping it : 4. 
The Final Cause, the end, motive 
or purpose of the work. 
Cbance, ignorance of the causes 
which are in action ; see Probabilii^. 
Character, derivation of the wora, 

46 
CbaracteristicB, 385 
CtiroulUS in definiendo, xxo, 1x4 
CirculUS in probando, 179 
Clearness of knowledge, 54 
Cognition, {co^nosco, to kaow^) 
knowledge, or the action of mind is 
acquiring knowledge. 
Colligauon of Facts, DrWhewelTs 
expression for the mental unioa o^ 
facts by some suitable conception, 
see 386 
Collective terns, 19 
Combined or complete method oi 

investigation, 358 
Comparison, (<r<?M, together I >»r, 
eoual or like,) the action of mind bf 
which we judge whether two objeeH 
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of thoogfataredie same or differoak 
ID oertjua poinU. See JiulimrtU. 
9ompatibl« tenns are thooe whida, 
tbou^ disdnoC, are not concradac- 
jOTf, and can therefore be affirmed 
of thesamesabject: as '* Urge " and 
"heaTy;" ** bright-coloured ' and 



^mnpiez conceptions inference 
br. 87 

30Hipl«Z sentence, 91 ; tyflogisn, 

«58 

Oonix»osition of Causes^ the 
prind^e which is ezemplifiod in all 
cases in which the joint effect of 
several causes rs identical with the 
sum of their separate e£foca. % S. 
MilL See pp. ass, 365 

Composition^ eJlacy oi; 173 

Componnd s <at en c « . 90 

Comprclicnsion ot terms* aoo /«»- 

Compntations 197 

Concept, that which b coooe i fd, 
the remit <rf the act of oonoeptioa ; 
nearly synonirmona with general b»> 
tion, idea, thou^^ 

Conception (^, together ; cs^^ 
to take). An ambiguous term, mean- 
vut properiv die action of mind in 
w&ch it takes sereral things toge- 
ther, so as to form a general notion ; 
or a^ain, in nHiidi it tomu " a men- 
tal image of th« several attributes 
given in any word or combination of 
words." MattttL 

ConeeptnalistSy 13 

Conclusion of STQogiam, 15, say; 
weakened, 140 

Concrete terms, ao 

Conditional nropeaitioas, 63, 160 

Conffasion of words, ambigoky 
from, 3X 

Conjugate words, thooe which oomo 
ixxxsk. tho aaam root or stock, as 

Connotation of terms, 39, 41; 

ought to be exactly fixed, S90 
Oonscionsness, the immediate 

knowledge which the mind has of 

its sensations and thoughts, and, in 

^neral, of all its presi 

■ConBaiy. 



Consequence, th« < 

tweea antecedaot and oooseonent 
but often used ambiguously ror tfat 
latter. 
Consequent of a hypothetkal pro 
positioa, 161 
I Consequent or effect of a cmma 

Consequent, fallacy of th& i8z 

Conservation of energy, a^ afo 

Consilience of Inductions, Oe 
agreement of inductions derived 
from different and independent series 
of facts, as when we learn the mo- 
tion of the earth by entirely diffsrent 
modes of observatMO and reasoning. 
Wke-meU. 

Consistency of propositions, 78 

Consistent terms, see con^Hhi* 
terms. 

Oontinsent, {fPtUingt^ to toodi,) 
that which may or may not happen .- 
opposed to the m tceua ry and Ma> 

JutibU. 

Contingent matter, 80 

Continuity, Law of, the princtpla 
that nothing can pass from one ex- 
treme to another without passing 
through all the in^fsrmediate degrees; 
motion, for instano&cannot be instan- 
taneously prodncedf or destroyed. 

Contradiction, Law <^ 1x7, 193 

Contradictory terms, 34, 119; 
propositions, 76 

Contraposition, oonversioa by, 
83.186 

Converse fUlaey of acddest,x74 

Conversion ofpropoaitions, 8a— 83 ; 
with quantified predicate^ 184 

Oonvertend, 8a 

Coordinate propoaitiooa, 90 

Copula, 16 

Corollary, a proposition which fol- 
lows immeduitelvtrom another whidi 
has been proved. 

Correction of observations, 353 

Correlative terms, 95 

Criterion (cp^n^ptor. from apm*, te 
judge), any fact, nue, knowledge, 
or means requisite to the formatum 
of a judgment which shall dodde a 
doubtful question. 

Cross division, X05 

Data, (phnl of daimH, tkst vU4 
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US 



MffiTen,) th« facts or sMOtioiu from 
wUch an inference U to be dnwa. 
Deduction and Induction, 3X9 
Deductive or combined method. 



De' 



•58,373 

»e facto, what actually or really 



happens : opposed to tU jurg. what 
ougnt to happen by law or right 

Definition/ the logical process, xog^ 
ixa; of logic, x 

Degree, terms ^xpressiac %^i ques- 
tions of, ISO 

Demonstration, {demamtrv, to 
pmnt out,) strictly the pointing out 
the connection between i)remisesaad 
conclusion. The term is more ge- 
neralljr used for any argument or 
reasoning regarded as proving an 
asserted conclusioiL A demonstra- 
tion is either Direct or Indirect. In 
the latter case we prove the condu- 
sioo by disproving its contradictory, 
or shewing that the conclusion cannot 
be suppoxd untrue. 
Demonstrative Induction, 330 
Do Morgan's logical discoveries 



and writings, 100 
Denotation of terms, 39 
Depth of a notion, wctt fntcnsiaH, 



Derivatives from the root 4^ 

sight, 53 
Descartes on Method, xx6, aso 
Description, v^ AcctdtntallD^fi- 

nition. 

Descriptive terminology, sge 

Destructive dilemma, x68: hypo> 
thetical syllogism, 163 — 4 

Desimonyinization of terms, 49 

Determination, the distinguishing 
of )>arts of a genus by reunion of the 
genus and difference. See Dixmiort. 

Development of a teim, 193 

Diagrams, of sentences, 93 — 7 ; of 
syllogisms, 139—133, X43; <rf pro- 
positions, 73 — 75 

Dialectic (JMAcxrunS rhcru, the art 
of discourse, from AtaAryca^oi, to 
discourse). The original name of 
Logic, perhaps invented by Plato ; 
also used to denote the Logic of 
Probable Matter (Aristotle), the 
right use of Reasos and Lancoage, 
the Sdence of Being; k it tkssa 
Ushly ambtgvons term. 

IHcliotomy, 4hrision bf, lef, 199 



Dicta de omai et auOoc xat 

Differenee, the pre^caMe, 99 

Differentiation of terms, 49 

Dilemma, 167 

Disbelief, the state of aaind in whid 
we are fully pers-.:aded that some 
opinion is not true. J. S. MitL \\ 
is equivalent to belief in the contra 
dictory opinion or assertion, and it 
not to be confused with Dmtbtt whid 
see. 

Discourse, or reasoning, 15 

Discoverir, method of, aoa 

Disjunctive, propositions, 6a, x6o; 
syllogism, 166, X94 

Distinct knowledge, 55 

Distribution of terms, xg^ 74— S 
83, 139 

Division, logical, xo5 ; metaphysical 
108 ; fallacy of, X74 

Doubt, {elMbitOj to go two ways,) the 
state of mind m which we hesitate 
between two or more inconsistent 
opnions. See Disbelief. 

Drift of a proposition, the Tsrying 
meaning which may be attributeid to 
the same sentence acr<Mrdiag to ac* 
oentuation. See PaUmcy 0/ accent, 
X74— 5 

Bmpirleism (Vvf4pta,experience). 
the doctrine of those who considet 
that all knowledge is dertred s 
from experience. 

Empirical Law, %s^ 

Sntliirmeme, 153 

Spicbeirema, 155 

Bpisyllogism, 155 

Equivocal terms, 39 

Equivocation, 30; c 
fallacy of, X7X 

Essence, {euenHa^ from esu, to be,) 
" the very bein^ of anything, where- 
by it is what it is." Locke. It isan 
andent scholastic word, which can 
not be really defined, and should be 
banished from use. 

Essential propositions, 68 

Euler'S diagrams. 7* — ^5, 139^133, 

Evidence. (#, and v^Jtre, to see, 
literally Om seeing of anything 
The word now means any facts ap> 
pr ehes ded by the mind and madi 
the groands of knowledge and belief 
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DKampleSy use oC ny 
DxeapttTO propotitioaik 6t 
Cxoladed middle^ Uw of; 117, 

it^ 193 
Bxclasl'VO propositioos, 68 
Czliatisti've division^ 107, 199 
Experienoo, 328 
Experixnentum emeis^ an ex- 
periment which decides between two 
rival theories, and shews which is to 
be adopted, as a finger-post shews 
which of two roads is to oe taken. 
Bxplanation^ of facts, 964 ; of lawi^ 

365 
Explicative propositions, 68 
Expositaf a proposition fiven to be 

treated by some logical process. 
Extension and intension, yj, 908 
Extensive Syllogrism, 159 
Extremes of a proposition, are its 
ends or terms, th« aaoject and predi- 
cate. 

Fact, «75 

Fallacy, porehr logical, 170; aemi- 
logical, 170— X 75 ; material, 176— 
183 : in hypothetical syllogism, 163 ; 
in dilemma, 168 

False cause, &llacy of, z8x 

False propositions, 70 

Figure of speech, fallacy of, 175 

Figures of the syllogism, 138 ; their 
uscs, 143 

Form and matter of thought, a 

Fnndaxnentnm divlsionis^ios 

Ftindamentiim relationls^the 
ground of relation, i.e. the series of 
events or circumstances which es- 
tablish a relation between two cor- 
relative terms. 

Fundamental principles of syllo- 
gism, I3Z 

Oalenian, or 4tk figure of the syl- 
logism, 145 
Oeneral notions, ^3 ; tenn^ 18 
Oeneralization, 386; ot ru^ 

Oeneric property, zoa 
Oenus, 98 : generalissimua, too 
Geometrical reasoninjE, 58, «z8; 

Pascal on, 115 
arammatical predicate, 88; aHi- 

tence, 89 
Chravltation, theory ^ s6e 



Hamilton, Sir W. Method «nie 
tatioo, Z87 

Bersehei, Sir J., oa actHe mai 
passive obserratioi, 934 

Setero^eneous, zoz ; iiitsnd» 
tiire of effects, 35a 

Bomoffeneons, loz ; intenaktsf 
of effects, 35s, 365 

Bomolosne, whatever is k^moU 
£tms. 

BomoloST^ a special term for tht 
analogy ezistizig between parts d 
different plants and animau, as be* 
tween the wing of a bird and the 
fore leg of a quadruped, or between 
the scades of a fish and die fieathen 
of a bird. 

BomonymonB tenas, 30 

Bypotbesis, 369, 970 

Bypotbetlealpropodtiooa, 6t,z6o, 
syllogism, z6z — a 

Idea (t8«a, c78of , image), a term used 
ambiguotisly, but g«i»naUy equiva- 
lent to thotjght, notion, concepL 
Defined by Locke as "Phantasxa, 
notion, species, or whatever it is 
which the mind can be employed 
about in thinking." To have an idee 
of a thing is to think of that thing. 

Identity, law of, zi;— 8 

Idol (flUMAov, cI8oc, unage), Baooit's 
figurative name for the sources of 
error; he enumerated four kinds; 
Idols of the Tribe, which afiect all 
people : Idols of the Cave, which are 
peculiar to an individual ; of the 
Forum, which arise in the intet^ 
course of men : of the Theatre, whid 
proceed from the systems of phfloaO' 
phers. 

Zsnoratio Elenobl^ zyl 

Illation {iUatum^ pastpartic^of 
in/ero, to bring in). See ItUltr«t$e€. 

Illative, that which can be mferxed. 

nilclt process, of themiziorteni^ 
Z31 : of the major teem, Z3a, Z39 

Immediate infersaeo, 85—9 

Imperfect flgnres c£ the ayu» 
gism, 145 

Imperfect IndaetloB, n% 

Impossible matter, 80 

Inconsistent terms imply quaHtiei 
which cannot coexist la the saaM 
thias. See fitm^mHkk tWM. ' 
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Indofinite pro^sitions, 65 

IndofinitO or infinite tena, is « ne- 
gative term which only marks an 
object by exclusion from a class. 

CndesiC^nate propositions. S«e Im- 
df/SniU ^rc^0riti4m*. 

indirect demonstration. See D«- 

iQdireet iaforenea, method o( 

indirect redaction of the syllo- 
gism, 146, 148 — 9. 

IndiTidual^ what cannot be divided 
without losing its name and distinc- 
tive qualities, although generally 
capable of physical division or /«r- 
Htum^ which see. 

Induction, axa 

ZnduetiTe syllogism, aii^ 2x4 

Inference, defined, 8x : wmiediate. 



In! 



85—87 ; mediate, 196 
ifima species, 100 



Innate ideas, see m priori truthst^di 
Inseparable accident, 103 
Instances, use of, aaj 
Intension and extension of tenna^ 

37, 99, 308 : law of relation, 40 
Intensive syUofrism, 159 
Intention, first aiid second, a dis- 
tinction between terms thus defined 
by Hobbes :— " Of the first inten- 
H&H are the names ef things, a man^ 
ticne^ &c. ; of the second are the 
names of names, and speeches, as 
mnivtrsal^ particular, genus, specits, 

2lhgi*tH, and the like." A term of 
e second intention expresses the 

mode in which the mind regards or 

classifies those of the first intention. 
Interxaediate link, explanation 

by, 267 
IntnitiTe knowledge, 57 
Inversion of subject and predicate, 

67 
Irrelevant cosdusion, fallacy o( 

178 

fiidf;meat> x% 

Langnaso, the aubiect of logic, xo 
IiSn^nac^e, requisues of philoso- 
phical, 4po ; three purposes <m, 987 
Laws of thoogfai; s, xsy : of nature. 



ZialbnitS on Knowledge, <3 
Lemma (\aM^<I•^.l . to take or a» 
sumey, a proposition, a premiaa 
granted ; in geometry, a prehminaiy 
proposition. 
lonutation, coaversion by, 82,87 
ItOfiTic, derivation of name, 6 
Irf>gical abacus, slate and ma c hin e ^ 

Itosomaoliy, 89s 
Iiowest species^ xoo 

Machine y the logical, i^ 
Major, term. 128 ; premise, iM 
Many questions, fallacy of; 18* 
Material fallacies, X70, 176 
Mattiematical induction, 220 
Matter of thought, 4 : of propose* 

tions, 80 
Matter is defined by J. S. Mill as 
" the external cause to which we 
ascribe our sensations," or as Per- 
nuinent Possibility of Sensation. 
Mediate inference, 126 
Membra dividentia^r the parts 
into which a class is divided; tke 
constituent species of a genus. 
Metaphor, 50 
Metaphysical division, xo8 
Metaphysics (ra fitrd rd f^vo-ia^, 
the works of Aristotle which fol- 
lowed or were studied after hit 
Physics. First Philosophy, or the 
so-<:alIed science of things in their 
own nature ; ontology or the sdenct 
of Being. 
Method (/x^A>8oc, fura and oi6i. 
way), mode, way or instrument of 
accomplishing an end. 
Method, the fourth part of lofi^c. 
15, aoi; Pascal on,zi4; Descartes 
Discourse on, xi6; of indirect infer- 
ence, xoa 
Methods of Induction, Agre<*.meat, 
240; Difference, 242; of Expert 
ment, 243 ; Joint Method, 245 ; 
Residues, 252; Concomitant Varia- 
tions, 249 
MetOnyuiy(/uiera, and ovopia.name), 
grammatical name for the tranter 
of meaning of a word to a closely 
connected thing, as when we speak 
of the church, meaning the people is 
it Sec Transfer 0/ meaning. 
BSiddls Term, 126. 138 
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WBSI9 J. S., « Co—onihre tenu, 
41 ; oa Indaction, n4 ; on Analogy 
*" * 7; onOUenratioa* 



Ction, M9 ; on UMerv 
•15: oa Tanaiaoloffy aad N< 
aiuurtt, 994 

■Unor xerm^ i«t; ptvosae, z»9 . 

Mnomonle Tenet, Bmt4mirm^ Ike, 

>44 
Kodal propotitiott, 69^ 91 
Modns, pon^m, s6s : /«A1mw, ite 
BSodu«, paiuntU t0U*m, s66; iSf)^ 

IKooda of the syllociim, 131S: ao- 
oordinf to Hamilton, 188 

WamOy or term, 17 

NatTural Classiflcatioay at* 

Natoiral Kinds, 994 

Necassary matter, 80 

Waeassity {h*, not : and cets0t to 
ceaie), that v^ch always is and can- 
not but be. 

If egatioily conversion by, 83 

NegatiTey terms, 'aa: propodtions, 
63, 83 ; premises, fallacy of, 133 — 4 

Newton's experiment^ 353, 959 

Nomsnelatnrs, 393 

Nominal definitions, ita 

Nominalists r 13 

Non cansa pro cansa» 181 

Non sequitnr, 181 

Notion (noacCt ^ know), the action 
of apprehending or taking note of 
the various qualities of an object : or 
more commonly the result of that 
action. See leUa, Concept. 

Notiora natoraB, 804 

Noynm Organtim, first ajriior- 
isms of, 899 

Nnmorioally dcfiniu syllogism, 
190 

Object of verb, 93 

Objective^ that ifHiich belongs to 

the object of thought, the non-eg^ ; 

opposed to Subjective^ which see. 
Obscure knowledge, 54 
Observation^ 331, 335 
Occasion of an event, the proximate 

cauae, or last condition which is 

rec^uisite to bring other causes into 

action . 339 
Opposite terms, 94, 119 
Opposition of propositions, 78 
Oisanon ^o^yaMr, Latin C>r/aiMMW, 



kfer AiteolM 

t^esnUysMi 
, mnlying thit 



Isstrvaseat), 

logical treatises, first ^ 

ia the 15th century, in^klyin^ I 

tkey may be regarded as an uistni 

SKttt to assist the miad. Tbc sank 

was adopted by Bacon for bis ^MM* 

(yrgeutuwt, 

Paradox (n^'* 8^^ ooatmry %m 
opiakmX an smrtinn coa t t ar y to 
cwmon opinion, and iHiadk suqp or 
ntay not prove true; ofkea vrosdy 
ased to mean what is aelf'Coatntfi» 
tory and abs ur d* 

Fa ra l o g i sm (vap«A»WifiifMa, to lea^ 
•oa wroiuily). a purely \ofpcA hShey, 
or breacn oif the i 



lope. 
VwSStf . 



traies of deductiv* 



used to denote that when one caas 
has been demonstrated, other simi- 
lar cases can be demonstrated by a 
like coarse of reasoning. 
Par«aymona words, we Cm^ 

/•4» words. 
Fartaonlar propositions, 63—6,70,79 
iPartionlar premises, fallacy ol, S3& 

Partition or physical division, xo8 

Per aceidensy conversion, 89 

Perfeot Piffnra of the SyUogisa. 
145 

Perfeet knowlodse^ characters 
of, 53 

Feriodio changes, 350 

Peripatetic Pbilosophy (vcpivar^, 
to walk about), the name usual^ 
given to the doctrines of Aristotle 
and his followers, who are said to 
have carried on their studies and 
discussions while walking about the 
halls and promenades of the Lyceum. 

Petitio PrincipUy 179 

Pbenomenon, 340 

PbilOSOpbical laaSUaSOy re- 
quisites of, 390 

Physical definition assigns the 
parts into which a thingr mar be 
separated by partition or phyacaJ 
division. 

Plorative propositions, 191 

Polylemmay an argument or the 
same form as a dilemma, bat in wliich 
there are more than two alternatives 

Porphinryy tree oC 103 
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Port Royal Iiosio^ iiz, 157 

Positive terms, aa 

Post liocy erso propter boo^ 

181 

Postulate {postulatum^ a thiog de- 
manded), a proposition which is ne- 
eessarily demanded as a basis of ar- 
giunent ; in geometry, the postulates 
define the practical conditions re- 
quired. 

Predicables, 98 

Predioaments {prmdicmmenia, 
what can be predicated), see Cat*- 

Predloate^ 63, 88, 9a; quantified, 

183 
Premise^ or Premiss, i5t 127 
Primary Laws of Thought, 117 
Principle {^rindpium^ beginning), 
the first source of anything ; some- 
times specially used to mean the 
major premise of a syllogism. 
Privative conception, inference 

Brivative terms, 34 
\ Probability, quantity or degree of 
belief, or more truly, quantity of in- 
formation concerning an uncertain 
evetn, measured by the ratio of the 
number of cases favourable to the 
event to the total number of cases 
which are possible. 

Probabiliiy, of propositions, 70 ; of 
inductions, aa^ 

Problem (irpo/S^iifAa, that which is 
thrown down), an assertion put for* 
ward for proof or disproof. 

Proof, the assigning a reason or ar- 
gument for th« support of a given 
proposition. 

Proper names, z8 

Property or proprmm^ 41, loa, Z09 

PropositionB, 10, 16 ; several kinds 
(^, 60 ; affirmative and negative, 63 ; 
categorica), 63 ; conditional^ 6a, z6o ; 
disjunctive, 6a, 160 ; essential or ex- 
plicative, 68; exclusive, exceptive, 
68 ' hypothetical, 6:^ i6a ; indefinite 
or indesignate, 65; modal, 69, 91; 
opposition of, 78; particular, 63—6, 
73, 79 ; pure, 69 ; plurative, 191 ; ir- 
regular, 67 ; quality and quantity of, 
53 
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Promnate sei 
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Qnantlfleatlon of prwttssftet 1S3 
Quantity of propositions, 63; qnn 

dons of quantity, lao 
QUatemio terminomm^ xjo 

Ramean tree, se* r»w ^f P»r 

phyry. 
Ratiocination, a nam« wittivalev 

to Syllogism or Deduction, adootec 

by T. S. Mill 
Realism, 13 
Reason (ns/^, from rwr, to thiak) 

a term of wide and ambiguous mean 

ing ; it has sometimes been specially 

used to denote the minor premise 

a syllogism. 
Reasoning, or discourse, 15 
Record, language as instrument o( 

Reductio ad absnrdtun or «i 

impossibiU, an indirect demonstra 
tion founded upon the impossibility 
of a contradictory supposition^ 146 
Reduction of the syllogistic ngures 
145 ; ef hypothetical to categorical 
syllogisms, 163 — 5 
Relation {rtlatum, past participle 
of re/ero, to bear back), any con- 
nection in thought or fact betweea 
two things, ax 
Relative terms, 35 
Residual phenomena, ^54 
Residues, method of, 353 
Rnlea of the syllogism, lay 

Scliolastlc Philosophy, a | 

neral name for the systems of phi . 
sophy taught during the middle age« 
from the 9th to the i6th century. 
flourishing chiefly in the 13th ana 
14th centuries. The subject wai 
chiefly the logic of Aristotle, varied 
with theology, meuphysics, gram- 
mar, or rhetoric 
Second Intention, stt InieHtum, 
Becundi a4jacentis, of the se- 
cond adjacent, an expression in iii< 
correct Latin, applied to a gramr 
matical sentence or proposition cop 
taining only two parts, the sub^ 
and verb, without a distinct co|Mla. 
8elf-contradictory temu, 199 
Bemilogrical fallacies, 271 
Sentence, grammsticel, 6i» ly 
Separable aoodeac, lef 
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ei^paiAoBt^m of a term an thincs 
denoted or signified by it. 

BixnilarSy stibstitudon of^ 104, too 

BlmplOy apprehension, 1 1 ; convar- 
sion, 8a, 184 * 

Bin^llaritenns, 18 ; propositions, 64 

Sopnism (ao^to-fM^ from <ro^Ca, wis- 
dom), a false argument ; the name 
often implies that a false argument 
b consciously used for decepuon. 

Sorites, 156 

Bpeciallzatlon of names, 45, 48 

BpeeieS; in logic, 98; in natural 
history, loi 

Bnbaltem, prc^MsitioDS, 77; ganera 
and spedes, loa 

Bubattomans, anbaltem- 

at««, 77 
Bubeonirary Proi>ositions, 77 
Bubject of a proposition, 68, 93 
Subjective f that which belongs to 
the thinking subject, the rgo, or 
mind engaged in thought; opposed 
to objective, which see. 
Subordinate propositions, 91 
Substance sub^ under ; stans from 
ttart^ to stand,, that which underlies 
and bears plienomcna ur attributes ; 
Strictly speaking it is either mind or 
matter, but it is more commonly 
used in the material sense. 
BnbStitation of similars, 134, 300 
SQbSUmption sub^ under ; suma, 
to take or put , a name used by Sir 
W. Hamilton for the minor premise 
•f a syllogism, because it brings or 
mbsumes a special case under the 
rule expressed in the major premise 
or sumption. 
Snbsuinption of a law is Mr 
Mill's expression for the third mode 
of explaining a law by shewing it to 
be a particilar case of a more ge- 
neral law, 3t>8 
Sufficient Reason, Principle or 

Law of, I as 
Bui generis, loi 
Bummiiin g^enns, 100 
Sumption {suma, to take), Sir W. 
Haxoilton's name for the major pre- 
mise of a syllofiism. 

Supposition, 170 
Syilogism, 10, 127; indactive^axi, 

•14 
Symbolioal knowledsi, $j 
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Simcategorematie words, it 

83m thesis, 205 

Simtlxetic syllogism, a syUo 

ffism in which the conclusion standi 
last; see Analytic syllcgism.. 
System, (<n/(m}/ia, from vvWoni^ 
to put together), a connected body •! 
knowledge. 

Tacit premise, 153 

Tautologous propo^tioM^ 69 

Tendency, 266 

Terminology, 99a 

Terms, 10, 16, 17 

Tertii a<:Uacentis, of Uie third 
adjacent, an expression in inaMTtd 
Latin, apphed to a grammatical tea* 
tence or proposition in which the 
subject, copula and predicate, are 
all distinctly stated. 

Theory (ffcMpio, ^ contemplation), 
knowledge of principles, as opposed 
to practice; ambiguously used, see 

Tnesls (Mirif, from ri0n\k*^ to place], 

an assertion or proposition wnidi u 

put forth to be proved or supported 

by arguments. 
Thoughts on things, the object o4 

logic, xo 
Totum divisum, a class or notios 

which is divided into parts by a 

difference. 
Traduction, aia 
Transfer of meaning of terms, 3s 
Tree of Porphyry, 103 
Trilemma, an argument reseat 

bling a dilemma, but in which there 

are three alternatives. 
TnfTsms, 69 
Truth, conformity of our knowladg* 

with the things known. 

Ultra- total distribution, 191 
Uniformity of nature, 217 
Universal propositions, 63 

66 : affirmative, 71 ; negative, 73 
Univocal terms, 29 

Variations, method oC e49S P* 

riodic, 250 
Verb, 88 

VTealcened concIusioQ, xio 
Worse relation (Haasiltaa), afi 
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